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I. 



PREFACE TO THE FIRST EDITION 

My book on "Animal Life and Intelligence" being out 
of print, I undertook to revise it for a new Edition. As 
the work of revision proceeded, however, it appeared that 
the amended treatment would not fall conveniently under the 
previous scheme of arrangement. I therefore decided to 
write a new book under the title of "Animal Behaviour." 
A few passages from the older work have been introduced, 
and some of the observations and conclusions already pub- 
lished in greater detail in " Habit and Instinct " have been 
summarized. But it will be found that these occupy a 
relatively small space in the following pages. 

C. Ll. M. 



Univkbsitt College, Bristol, 
OcrrOBBB Ut, 1900. 
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CHAPTER I 

ORGANIC BEHAVIOUR 

I. — Behaviour in General 

"We commonly use the word " behaviour " with a wide range 
of meaning. We speak of the behaviour of troops in the 
field, of the prisoner at the bar, of a dandy in the ball-room. 
But the chemist and the physicist often speak of the behaviour 
of atoms and molecules, or that of a gas under changing con- 
ditions of temperature and pressure. The geologist tells us 
that a glacier behaves in many respects like a river, and 
discusses how the crust of the earth behaves under the stresses 
to which it is subjected. Weather-wise people comment on 
the behaviour of the mercury in a barometer as a storm 
approaches. Instances of a similar usage need not be multi- 
plied. Frequently employed with a moral significance, the 
word is at least occasionally used in a wider and more compre- 
hensive sense. When Mary, the nurse, returns with the little 
Miss Smiths from Master Brown's birthday party, she is 
narrowly questioned as to their behaviour ; but meanwhile 
their father, the professor, has been discoursing to his students 
oa the behaviour of iron filings in the magnetic field ; and his 
son Jack, of H.M.S. Blunderer^ entertains his elder sisters 
with a graphic description of the behaviour of a first-class 
battle-ship in a heavy sea. 

X B 



2 ORGANIC BEHAVIOUR 

The word will be employed in the following pages in a 
wide and comprehensive sense. We shall have to consider, not 
only the kind of animal behaviour which implies intelligence, 
sometimes of a high order ; not only such behaviour as animal 
play and courtship, which suggests emotional attributes ; but 
also forms of behaviour which, if not unconscious, seem to lack 
conscious guidance and control. We shall deal mainly with 
the behaviour of the animal as a whole, but also incidentally 
with that of its constituent particles, or cells ; and we shall 
not hesitate to cite (in a parenthetic section) some episodes of 
plant life as examples of organic behaviour. 

Thus broadly used, the term in all cases indicates and 
draws attention to the reaction of that which we speak of as 
behaving, in response to certain surrounding conditions or 
circumstances which evoke the behaviour. The middy would 
not talk of the behaviour of his ship as she lay at anchor in 
Portland harbour ; the word is only applicable when there is 
action and reaction as the vessel ploughs through a heavy sea, 
or when she answers to the helm. Apart from gravitation the 
glacier and the river would not " behave in a similar manner." 
Only under the conditions comprised under the term " mag- 
netic field" do iron filings exhibit certain peculiarities of 
behaviour. And so, also, in other cases. The behaviour of cells 
is evoked under given organic or external conditions ; instinc- 
tive, intelligent, and emotional behaviour are called forth in 
response to those circumstances which exercise a constraining 
influence at the moment of action. 

It is therefore necessary, in a discussion of animal beha- 
viour, that we should endeavour to realize, as far as possible, 
in every case, first, the nature of the animal under considera- 
tion ; secondly, the conditions under which it is placed ; thirdly, 
the manner in which the response is called forth by the cir- 
cumstances, and fourthly, how far the behaviour adequately 
meets the essential conditions of the situation. 
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II. — Behaviour of Cells 

From what has already been said ib may be inferred that 
our nse of the term " behaviour " neither implies nor excludes 
the presence of consciousness. Few are prepared to contend 
that the iron filings in a magnetic field consciously group them- 
selves in definite and symmetrical patterns, or that sand grains 
on a vibrating plate assemble along certain nodal lines because 
they are conscious of the effects of the bow by which the 
plate is set in sounding vibration. But where organic re- 
sponse falls under our observation, no matter how simple and 
direct that response may be, there is a natural tendency to 
suppose that the behaviour is conscious ; and where the re- 
sponse is less simple and more indirect, this tendency is so 
strengthened as to give rise to a state of mind bordering on, or 
actually reaching, conviction. Nor is this surprising : for, in 
the first place, organic responses, even the simplest, are less 
obviously and directly related to the interplay of surrounding 
circumstances ; and, in the second place, they are more 
obviously in relation to some purpose in the sense that they 
directly or indirectly contribute to the maintenance of life or 
the furtherance of well-being. Now where behaviour is com- 
plex and subserves an end which we can note and name, there 
arises the supposition that it may well be of the same nature 
as our own complex and conscious behaviour. 

Take for example the behaviour of the Slipper-animalcule, 
Paramecium, one of the minute creatures known to zoologists 
as Protozoa. The whole animal is constituted by a single cell, 
somewhat less than one-hundredth of an inch in length, the 
form and behaviour of which may be readily studied under the 
microscope. Thousands may be obtained from water in which 
some hay has been allowed to rot. The surface of the Para- 
mecium is covered with waving hair-like cilia, by which it is 
propelled through the water, while stiffer hairs may be shot out 
from the surface at any point where there is a local source of 
irritation, as indicated at the top of the accompanying figure. 
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Two little sacs expand and contract, and serve to drain off 
water and waste products from the substance of the cell. Food 
is taken in at the end of the funnel, shown in the lower part of 
the figure. The cilia here work in such manner as id drive 




Fig. 1. — Paramecium. 



the particles into and down the tube, and on reaching its inner 
end these particles burst through into the semi-fluid sub- 
stance, and circulate therein. Just above the funnel there are 
two bean-like bodies, the larger of which is known as the 
macronucleus, the smaller as the micronucleus. 

The process of multiplication is by "fission," or the 
division of each Paramecium into two similar animalcules. 
Not infrequently, however, two Paramecia may be seen to 
approach each other and come together, funnel to funnel ; 
and in each the nuclei undergo curious changes. The macro- 
nucleus breaks up, and is scattered. The micronucleus in each 
divides into four portions, of which three break up and dis- 
appear ; while the fourth again divides into two parts, one to 
be retained and the other to be exchanged for the similar 
micronuclear product of the other Paramecium. The retained 
portion and that received in exchange then unite to form a 
new micronucleus. M. Maupas concludes from his careful 
observations that, in the absence of such " conjugation " in 
the mid-period of life, Paramecia pass into a state of senility 
which ends in decrepitude and death. If this be so, conjuga- 
tion is in them necessary for the continuance of a healthy race. 
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&ere we have trhat a zoologiet woiilil dt^scribe its » 
ecialized mode of behavionr of the nuclei ; and we have 
also the behaviour of the minute creatures (which contain the 
nuclei) as they approach each other and come together in 
conjugation. Can one wonder that the latter, at any rate, haa 
hecn regarded as an example of conscious procedure? In 
truth we do not know in what manner and by what subtle 
ioflucncea the Paramecia are drawn together in conjugation. 
Bub it is scarcely logical to base on snch ignorance any posi- 
tive assertion as to conscious attraction. It Is better to 
confess that here is a piece of organic behaviour, the exact 
conditions of which are at present unexplained. 

We may take from the wiitings * of Dr. H. S. Jonniuga, 
of Harvard, some account of other modes of behaviour among 
Paramecia. They largely feed upon clotted masses of bacteria. 
If a number are placed upon a gloss slip, together with a small 
bacterial clot, they will be seen to congregate around the clot 
and to feed upon it. All apparently press in so as to reach it, 
or get as near it as possible. And if a number be placed on 
another slide without any clot, they soon collect in groups in 
one or more regions, as in Fig, 2, iii. It appears as if they were 
actuated by some social impulse leading them to crowd together 
and shun isolated positions. Nay, more ; it seems as if, after 
thus collecting and crowding iu to some centre of interest, the 
attractive influence gradually waned ; the gronp spreads, and 
the Paramecia are less densely packed ; the assembly scatters 
more and more, but still seems to be retained by an invisible 
boundary beyond which the little creatures do not pass. 

Fnrtliermore, if kept iu a jar, the Paramecia crowd up 
towards the surface where the bacteria clots are floating ; and 
if, beneath the cover glass of a slip on which they are under 
microscopic eiamination, a drop of lif[uid be introduced 
through a very fine tube, they will seem either to be attracted 
to it, as in Fig. 2, i., or repelled from it, iis in Fig. 2, ii., 
accordiug to its nature. From alkaline liquids they are 

" 8m " The PBychnlngy of a Protoznon,"' in tlie Jnifr. Jonr. of 
Wojy, ful. I., No. +, July, 189St. nnd the fuller pBperfl thore quota" 
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repelled ; to slip^litly acid drops they are attracted, unless the 
acidity be too pungent. Heat and cold are alike repellent, 
and even a drop of pure distilled water forms an area into 
which the Paramecia do not enter. 

With such facts before him, the incautious observer may 
be led to the conclusion that Paramecia are not only conscious, 
but endowed with intelligence and volition. Even M. Binet,* 
who occupies a position which should lead him to exercise 
more caution, tells us that there is not a single infusorian 
which cannot be frightened, and does not manifest its fear by 
rapid flight ; he speaks of some of these unicellular animals 
as "endowed with memory and volition," and possessed of 
" instinct of great precision ; " and he describes the following 
stages : — 

" (1) The perception of an external object ; 

" (2) The choice made between a number of objects ; 

" (3) The perception of their position in space ; 

" (4) Movements calculated either to approach the body 
and seize it, or to flee from it." 

But when we seem to have grasped his point of view, 
when we have catalogued the memory, fear, instinct, per- 
ception, choice and volition, the whole intelligent edifice 
crumbles ; for we are told that " we are not in a position to 
determine whether these various acts are accompanied by 
consciousness, or whether they follow as simple physiological 
processes." To most of us fear, memory, choice, volition, 
imply something more than simple physiological processes ; 
they imply not only consciousness, but highly elaborated 
consciousness. 

Dr. Jennings's researches show that no such implication 
can be accepted unless we are prepared to cast aside the 
trammels of reasonable caution. In the first place, the whole 
matter of feeding appears to be referable to simple organic 
behaviour not necessarily involving consciousness. The cilia 
in the mouth-groove and funnel constantly wave in such a 
manner as to drive a current of water, together with any 

♦ "The Psychic Lfe of Micro-Organisms," 1889, p. 61. 
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particles which float therein, towards the interior ; and the 
particles are then engulphed, no matter what their composition 
may be. Digestible or indigestible, in they go. There is no 
selection of the one or rejection of the other. But, as we 
have seen, the Paramecia collect around a bacterial clot and 
feed upon it. Surely here there is selection of the nutritious I 
Apparently not. They collect in just the same way towards a 
piece of blotting-paper, cotton-wool, cloth, sponge, or other 
librous body, and remain assembled round such an innutritions 
centre just as long as round a bacterial clot. There seems to 
be no choice in the matter ; contact with any substance gives 
rise, as an organic response, to the lessening or cessation of 
the regular movements in all the cilia except those of the 
mouth-groove and funnel. As the Paramecia swim hither and 
thither, first one, then another, then more, chance to come in 
contact with the bacterial clot, the blotting-paper, or other 
substance, and since the lashing of the cilia is then auto- 
matically lessened, there they stay ; others find their way to 
the same spot in the course of their random movements, and 
they, too, stay ; thus many soon collect. 

But this does not account for the seemingly social assem- 
blages of Paramecia where there is no such substance to arrest 
their progress. Dr. Jennings attributes this to the fact that a 
dilute solution of carbon-dioxide has, what we may call for the 
present, an attractive influence. If a bubble of air and a bubble 
of carbon dioxide be introduced into the water in which Para- 
mecia are swimming beneath a cover-glass, the animalcules 
collect around the carbonic dioxide, but not around the air 
bubble. At first they press up close to the bubble of carbon 
dioxide, but gradually form a ring farther and farther from 
its limiting boundary. This is held to be due to the fact that 
it is only the dilute solution of carbonic acid that has the 
peculiar "attraction" — a stronger solution has a different 
effect. And, as the gas dissolves, the Paramecia collect in a 
ring just where the solution is sufficiently dilute. 

Now carbon dioxide is a product of the organic waste of 
living substance ; it is given off by active Paramecia. Where 
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therefore many are collected together they form a centre of 
the production of this substance ; and when other Paramecia 
come, in the course of their random movements, into such a 
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YiQ. 2. — Behaviour of Paramecia (after JcDnings). 



centre they remain there and help to swell the numbers in the 
cluster. If Paramecia be placed in water to which a dis- 
tinctly reddish tinge is given by mixing it with a small quantity 
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jol— a Bubstauce which ia decolourized by carbon dioside, 
aOT. is not inJoriouB to Paramecia — it will be seen that, where 
the groups are collected, the rcddiah tinge fades and disappeare. 
As the groups expand, and ai'e less densely packed, the colour- 
less area expands too : and the limits within which the group 
ia circumscribed are also the limita of decolourization. Dr. 
Jennings considers it beyond question that the assembling of 
Paramecia is due to the presence in snch assemblages of car- 
bonic acid prodnucd by the jinimala themselves. The first 
beginning of the orowd may be some small fragment of bacterial 
clot or other substance. 

It would seem, then, that Paramecia are attracted by faintly 
acid solutions ; and here at least there is, it may be urged, an 
element of choice. But even here, according to Dr. Jennings, 
there is not only no real choice, but not oven any real attrac- 
tion, AVhat takes place, accordiug to hia observations, ia 
briefly aa follows. Sup]>ose a faintly acid drop be inserted 
beneath the cover-glass. Paramecia may almost graze its 
boundary without being in any vray affected by its presence. 
But in their random movements some, and eventually many, 
pirbapB most, of the little animals ehanec to enter the faintly 
acid region ; but there is no sign of reaction or response ; they 
swim on across the drop until they reach its further margin. 
Here a reaction does take place. Instead of proceeding on- 
wards, slowly revolving on its long axis, a Paramecium thus 
situated Jerlm backwards by a reversal of all the cilia, at the 
same time rcrolving on its axis iu a direction opposite to that 
in which it was before turning. But the cilia of the month- 
groove resume their normal mode of working sooner than the 
others, and this causes the Paramecium to turn aside. It then 
goes ahead until it again reaches the boundary at another point, 
when the same behaviour is seen. The course of such a 
Paramecium is shown in Fig. 2, iv. 

If, instead of a faintly acid drop, a little alkaline liquid be 
introduced beneath the cover-glass, tbe Paramecium similarly 
jerks backward and turns aside on reaching ita outer boundary. 
"Jie turning may carry it away from the alkali, aa shown in 
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Fig. 2, V. ; but it just as often brings it again towards tbe 
drop, especially a large one. It seems to be a matter of 
chance which result follows. But eventually the little crea- 
ture sails off, since each time it comes within the influence 
of the alkaline fluid it jerks back and turns. It appears, 
then, that when ib is swimming in a normal solution a faintly 
acid liquid does not much modify its behaviour, but an alka- 
line fluid evokes a reversal of the cilia ; and that when it 
is a slightly acid solution, not only does stronger acid cause 
reversal, but normal fluid produces a similar result. A reaction 
of essentially the same kind is in fact called forth by such 
different stimuli as chemical substances, water heated above 
the normal temperature, or cooled considerably below it, and 
fluids which cause changes of internal pressure within the 
substance of the cell. Nor does it matter where the stimulus 
is applied. If it be applied at the hinder end the infusorian 
still jerks backward, though this may drive it into a destructive 
solution and thus cause death. There is, however, some evi- 
dence of different behaviour in some infusorians according as 
the stimulus is here or there. In other words, the behaviour 
is to some extent related to the position of the part stimulated. 
Furthermore, ib may be gathered from Dr. Jennings's ac- 
count that there is nothing to lead us to suppose that such free 
living cells show any indication of what may be regarded as 
the keynote of intelligent behaviour. They do not profit by 
experience. They exhibit organic reactions which may be ac- 
companied by some dim form of consciousness, but which do not 
seem to be under the guidance of such consciousness, if it exist. 
One of the first lessons which the study of animal behaviour, 
in its organic aspect, should impress upon our minds is, that 
living cells may react to stimuli in a manner which we per- 
ceive to be subservient to a biological end, and yet react 
without conscious purpose— that is to say, automatically. The 
living cell assimilates food and absorbs oxygen, it grows and 
subdivides, it elaborates secretions, produces a skeletal frame- 
work or covering, rids itself of waste products, responds to stimuli 
in a definite fashion, moves hither and thither at random, its 
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functional activities being stimulated or checked by many 

influences ; and yet this varied life may give no evidence of a 

. guiding consciousness : if purpose there be, it lies deeper than 

**fw protoplasm, deeper than the dim sentience which may be 

present or may be absent — we cannot tell which. 

And when the cells are incorporated in the body of one of 
the higher animals, instead of each preserving a free and 
nomad existence ; when they become the multitudinous con- 
stituents of an organic republic with unity of plan and unity 
of biological end, then the behaviour of each is limited in range 
but perfected within that range, in subservience to the require- 
ments of the more complex unity. The muscle cell contracts, 
the gland-cell secretes, the rods and cones of the retina respond 
to the waves of light, and all the normal responses of the 
special cells go on with such orderly regularity that the term 
behaviour seems scarcely applicable to reactions so stereotyped. 
But the physiologist and the physician know well that such 
uniformity of response is dependent on uniformity of conditions. 
A little dose of some drug will profoundly modify and render 
abnormal the procedure which was before so mechanical in its 
exactitude ; and we are thus led to see how dependent the 
orderly behaviour really is on the maintenance of certain sur- 
rounding conditions. 

Moreover, the existence of every cell in the body corporate 
is the outcome of a process of division involving a special mode 
of behaviour in the nucleus, of which we are only beginning to 
guess the meaning and significance, and of which we seek in 
vain to find an explanation in mechanical terms. And when 
we trac3 these divisions back to their primary source in the 
fertilized ovum, we find changes and evolutions in the nuclear 
matter of which it can only be said that the more they are 
studied the more complex and varied do they appear. 

The eggf or ovum, is a single cell produced by the female, 
and varying much in size, according to the amount of 
food-yolk with which it is supplied. Like other cells, it has 
a nucleus, and this undergoes changes which are definitely 
related to the fertilization of the ovum, which we describe as 
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the biological end. Such preparatory changes for a future 
contingency are especially characteristic of organic behaviour. 
There is nothing like it in the mineral kingdom. The nucleus 
divides into two parts, one of which passes out of the ovum 
and is lost. The nucleus again divides, and again one part passes 
out and is lost. Thus only one quarter of the original amount 
of nuclear matter remains. Now, division of the nucleus occurs 
whenever an animal cell divides ; but in this case (apart from 
details which would here be out of place) there is this difference. 
During the ordinary division of cells there are found in the 
nucleus a definite number of curved rods, and this number is 
constant for any given species ; but in the nucleus which re- 
mains in the ovum after three parts of its substance are lost, 
the number of rods has been reduced to half that which is 
common to the species. The egg is now ready for fertilization. 
A minute active cell, which is produced by the male, and 
which also has only half the normal number of rods, enters 
the ovum. The two nuclei approach each other, and give rise 
to the single nucleus of the fertilized ovum, which thus has 
the full number of rods — ^half of them derived from one 
parent, half from the other parent. The sperm cell of the 
male adds little to the store of protoplasm in the ovum ; but 
it introduces a minute body, which seems to initiate sub- 
sequent divisions of the cell. The nature of these divisions 
may be seen in the accompanying diagrammatic jBigure. In A 
the cell is just preparing to divide. Above the nucleus is the 
minute body (centrosome) just spoken of, which has already 
divided. In the nucleus the matter of which the rods will 
be constituted is net-like. In b this net-work has taken on 
the new form of a coiled thread, while the divided body above 
is associated with a spindle of delicate fibres. In o the 
membrane round the nucleus has disappeared, and the coiled 
thread has broken up into curved rods (chromosomes), four 
of which are shown. The two halves of the minute body 
form the centres of radiating stars. In d each curved rod 
has split along its length, and the two parts are being drawn 
asunder towards the centres of the two stars ; the cell itself is 
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beginning to divide. In e the process is carried a step 
farther, while in T the cell has completelj divided into two : 
the rods have disappeared as such, and are replaced hy a Det- 
work ; a new nuclear membrane has been formed, and the 

L minuto body has again divided preparatorj to the further 

Kdi vision of the cell. 




Fio. 3.— Cell-diTis 



Such, stripped as far as possible of technicalities, are some 
of the facts concerning the behaviour of celts and their nuclei 
during the process of eel I -multiplication. No good purpose 
would be subserved by pretending that we fully understand 
them. The splitting of the rods does indeed seem an efficient 
means to the end of securing a fair division of the nuclear 
substance, which, according to many biologists, is the organic 
bearer of hereditary qualities in the cells. But that is nearly 
all that we can say. Is the process accompanied by some form 
of sentience ? We do not know. That it is controlled and 
guided by any consciousness in the cell is moat improbable. But 
if it be a purely organic and unconscious process it should at 
least impress on our minds the fact that such organic be- 
haviour may reach a high degree of delicacy and complexity. 
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III. Corporate Behaviour 

The word "corporate" is here applied to the organic 
behaviour of cells when they are not independent and free, 
but are incorporated in the animal body, and act in relation to 
each other. If the behaviour of the individual cell during 
division impresses us with the subtle intricacy of organic 
processes, the behaviour of the growing cell-republic during 
the early stages of organic development must impress us no 
less forcibly. We place the fertilized egg of a hen in an incu- 
bator, and supply the requisite conditions of warmth, moisture, 
and fresh air. Before the egg is laid cell-division has begun. 
A small patch of closely similar cells has formed on the surface 
of the yolk. Further subdivision is then arrested until the 
warmth of incubation quickens again the patch into life. But 
when once thus quickened no subsequent temporary arrest is 
possible — life will not again lie dormant. If arrest there be 
it is that of death. And from that little patch of cells, which 
spreads further and further over the yolk, a chick is developed. 
Into the intricate technicalities of embryology this is not 
the place to enter. But it is a matter of common knowledge 
that, whereas we have to-day an egg such as we eat for break- 
fast, three weeks hence we shall have a bright active bird, a 
cunningly wrought piece of mechanism, and, more than that, a 
going machine. During this wonderful process the cellular 
constituents take on new forms and perform new functions, 
all in relationship to each other, all as part of one organic 
whole. Here bones are developed to form a skeletal frame- 
work, there muscles are constituted which shall render orderly 
movements possible ; feathers, beak, and claws take shape as 
products of the skin ; gut and glands prepare for future modes 
of nutrition ; heart and blood-vessels undergo many changes, 
some reminiscent of bygone and ancestral gill-respiration, 
some in relation to the provisional respiration of the embryo 
by means of a temporary organ that spreads out beneath the 
shell, some preparatory to the future use of the lungs, — some, 
again, related to the absorption of food from the yolk, others 
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to subsequent means of digestion ; nerve, brain, and sense- 
organs differentiate. A going machine in the egg, the chick 
is hatched, and forthwith enters on a wider field of behaviour. 
Few would think of attributing to the consciousness of the 
embryo chick any guiding influence on the development of its 
bodily structure, any control over the subtle changes and dis- 
positions of its constituent cells. But no sooner does the 
diick, when it is hatched, begin to show wider modes of in- 
stinctive behaviour, than we invoke conscious intelligence for 
their explanation, seemingly forgetful of the fact that there is 
no logical ground for affirming that, while the marvellous 
delicacies of structure are of unconscious organic origin, the 
early modes of instinctive behaviour are due to the guidance 
of consciousness. Such modes of behaviour will, however, be 
considered in another chapter. Here we have to notice that 
the unquestionably organic behaviour of the incorporated re- 
public of cells may attain to a high degree of complexity, and 
may serve a distinctly biological end. 

There is, perhaps, no more striking instance of rapid and 
vigorous growth than is afforded by the antlers of deer,* which 
are shed and renewed every year. In the early summer, when 
growing, they are covered over with a dark hairy skin, and are 
said to be " in velvet." If you lay your hand on the growing 
antler, you will feel that it is hot with the nutrient blood that 
is coursing beneath it. It is, too, exceedingly sensitive and 
tender. An array of tens of thousands of busy living cells is 
at work beneath that velvet surface, building the bony antlers, 
preparing for the battles of autumn. Each minute cell, working 
for the general good, takes up from the nutrient blood the 
special materials it requires ; elaborates the crude bone-stuff, 
at first soft as wax, but ere long to become hard as stone ; and 
then, having done its work, having added its special morsel to 
the fabric of the antler, remains embedded and immured, buried 
beneath the bone-products of its successors or descendants. 
No hive of bees is busier or more replete with active life than 

* Thia paragraph is taken from "Animal Life oiid Intelligence," 
p. 28. 
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the antler of a Btf^ as it grows beneath the soft, warm velvet. 
And tbns are bnUt up in the course of a few wtpka those 
Bplendid " beams," with their " tynes " and " anags," which, in 
the case of the wapiti, even in the confinement of our Zoological 

r ■ "7" 

Fib, 4.— Wapili with anllera io yeUet. 

3arden9, may reach a weight of thirty-two pounds, and whiclj 
n the freedom of the Eocky Monnl.iiins, may reach such a aiz< 
that a man may walk, without Btoopinif, beneath the archway 
made by setting up upon their points the shed antlers. When 
the antler has reached its full size, a circular ridge makes ita 


1 
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Barnnoe at it sliort distance from thu ba^c. Tliia ia the 

"burr," which dividua the antler into a short "pedicel" nest 
the skull, and the " beam " with its branches above. The 
circnhtion in thr; blood-vessoh of the beam now begins to 

l.LJi-::' '.■.■; i' ■ , '..L 'V !.:rl jujol^ oi!, Icaviug tho IliirJ, 




bony Bnbatanee exposed. Then is the time for fighting, when 
the stags challenge each other to single combj,t, while the 
liinda Btand timidly by. Bat when the period of b.ittle is over, 
nad the wara and loves of the year are past, the bone beneath 
the burr begins to be eaten away, through the activity of 
ceitain brge bone-abaorhing cells, and, the base nf nttachment 
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being thus weakened, the antlers are shed ; the scarred surface 
skins over and heals, and only the hair-covered pedicel of the 
antler is left. 

We have no reason to suppose that this corporate cellular 
behaviour, involving the nicely ad justed co-operation of so vast 
an army of organic units, is under the conscious guidance of 
the stag. And yet how orderly the procedure I how admirable 
the result ! Nor is there an organ or structural part of the 
stag or any other animal that does not tell the same tale. 
This is but one paragraph of the volume in which is inscribed 
the varied and wonderful history of organic behaviour in its 
corporate aspect. Is it a matter for wonder that the cause of 
such phenomena has been regarded as " a mystery transcending 
naturahstic conception ; as an alien influx into nature, baffling 
scientific interpretation " ? And yet, though not surprising, 
this attitude of mind, in face of organic phenomena, is illogical, 
and is due partly to a misconception of the function of scientific 
interpretation, partly to influences arising from the course 
pursued by the historical development of scientific knowledge. 
The function of biological science is to formulate and to 
express in generalized terms the related antecedences and 
sequences which are observed to occur in animals and plants. 
This can already be done with some approach to precision. 
But the underlying cause of the observed phenomena does not 
fall within the purview of natural science ; it involves meta- 
physical conceptions. It is no more (and no less) a " mystery " 
than all causation in its last resort — as the raison d'etre of 
observed phenomena — is a mysteiy. Gravitation, chemical 
affinity, crystalline force, — these are all " mysteries." 

If the mystery of life, lying beneath and behind organic 
behaviour, be said to baffle scientific interpretation, this is 
because it suggests ultimate problems with which science as 
such should not attempt to deal. The final causes of vital 
phenomena (as of other phenomena) lie deeper than the probe 
of science can reach. But why is this sense of mystery 
especially evoked in some minds by the contemplation of 
organic behaviour, by the study of life ? Partly, no doubt. 
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Iiecause the Bcientific iaterfirLtntion of organic processes ia but 
recent, and in many respects incomplete. People have grown 
80 accustomed to bLe metaphysical assumptiona employed by 
physicists and chemists when they speak of the play of 
crystalline forces and the selective affialtiea of atoms, they 
have been wont for ao long to accept the " mysteries " of 
crystallization and of chemical nuion, that these assamptioiis 
have coalesced with the descriptions and explanations of 
science ; and the joiut products are now, through custom, 
cheerfully accepted as natural. Where the phenomena of 
oi^nic hehayiooi are in question, this coalescence has not yet 
taken place ; the metaphysical element is on the one hand 
proclaimed aa inexplicable by natural science, aud on the other 
hand denied even by those who talk glibly of physical forces as 
the final cauBO of the phenomena of the inorganic world. 

So much reference to the problems whicli underlie the 
problems of science seems necessary. It is here assumed that 
the phenomena of organic bi'haviour are susceptible of acientitic 
discusfiion and elticidntion. But even assuming that an 
adequate explanation in terms of antecedence and sequence 
shall be thus attained by the science of the future, this will 
not then eabisfy, any more than our inadequate explanations 
now satisfy, those who seek to know the ultimate meaning and 
reason of it all: What makes organic matter behave as we see 
it behave ? what drives the wheels of life, as it drives the 
planets in their courses ? what impels the egg to go through its 
series of developmental chaugea ? what guides the cells along 
the divergent course of their life-history ? Tliese are queat ions 
the ultimate answers to which lie beyond the sphere of acience 
— questions which man (who is a metaphysical being) always 
does and always wilt ask, even if he rests content with the 
answer of agnosticism ; but questions to which natural science 
never will he able, and should never ao much as attempt, to 
give an answer. 

Enough baa now been said to show that organic behaviour 
iaa thing iid'^sHms, caiTying its own peculiar marks of dia- 
inction ; aud further, that, for acience, this is just part of the 
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coDstitation of nature, neither more nor less mysterious than, 
let us say, crystallization or chemical combination. But 
associated and closely interwoven with all that is distinctively 
organic there is much which can to some extent be interpreted 
in terms of physics and chemistry. 

The animal * has sometimes been likened to a steam-eugine, 
in which the food is the fuel which enters into combustion 
with the oxygen taken in through the lungs. It may be worth 
while to modify and modernize this analogy — always remember- 
ing, however, that such an analogy must not be pushed too far. 

In the ordinary steam-engine the fuel is placed in the fire- 
box, to which the oxygen of the air gains access ; the heat 
produced by the combustion converts the water in the boiler 
into steam, which is made to act upon the piston, and thus set 
the machinery in motion. But there is another kind of engine, 
now extensively used, which works on a different principle. 
In the gas-engine the fuel is gaseous, and it can thus be 
introduced in a state of intimate mixture with the oxygen with 
which it is to unite in combustion. This is a great advantage. 
The two can unite rapidly and explosively. In gunpowder the 
same end is effected by mixing the carbon and sulphur with 
nitre, which contains the oxygen necessary for their explosive 
combustion. And this is carried still further in dynamite and 
gun-cotton, where the elements necessary for explosive com- 
bustion are not merely mechanically mixed, but are chemically 
combined in a highly unstable compound. 

But in the gas-engine, not only are the fuel and the oxygen 
thus intimately mixed, but the controlled explosions are caused 
to act directly on the piston, and not through the intervention 
of water in a boiler. Whereas, therefore, in the steam-engine 
the combustion is to some extent external to the working of 
the machine, in the gas-engine it is to a large extent internal 
and direct. 

Now, instead of likening the animal as a whole to a steam- 
engine, it is more satisfactory to liken each cell to an automatic 

* The following paragraphs are taken with some slight cbanges from 
" Animal Life and Intelligence," pp. 80-35. 
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ga&^ugiDe wLiuli maun fact ores ita own explosive. During 
the period of repose wbich inttTvenea between peiioda of 
activity, its protoplasm is busy in coDHtmction, taking from 
the falood-disca osygen, aod from the blood-fluid caibooaccona 
and nitiogeDouB materials, aud knitting tbcse together into 
relatively uoBlable esplosive compounds, which play the part 
of the niised air and gas of the gas-engine. A resting mnacle 
may be likened to a complex and well -organized battery of 
gas-enginee. On the stininlns supplied through a iierve- 
channel a series of co-ordinated explosions takes pluce : the 
gas-engines are set to work ; the mnscnlar fibres coptruct ; 
the prodaets of the silent explosions are taken np and hnrried 
away by the blood-stream; and the protopliism preparts a 
fiesh snpply of explosive maturial. Long before the invention 
of the gas-engine, long before gun-cotton or dynamite were 
dreamt of, long before some Chinesu or other inventor first 
miied the ingredients of gunpowder, oi^'anic nature had utilized 
the principle of controlled explosions in the protoplasmic uell, 
and thus rendered animal behaviour possible. 

Certain ceUs are, however, more delicately explosive than 
othera. Those, for example, on or near the external surface 
of the body — those, that is to say, which constitute the end- 
organs of ihe special senses — contain explosive material which 
may be fired by a touch, a Kound, an odour, the contact with 
a sapid fluid or a ray of light. The effects of the explosions 
in these delicate cells, reinforcsMj in certain neighbouring nerve- 
batteries, are transmitted down the nerves as waves of euhtle 
chemical or electrolytic change, and thus reach that wonderful 
aggregation of organized aud co-ordinated explosive celLs, tlio 
brain, Here it is again reinforced and directed (who, at 
present, can say how ?) along fresh nerve -channels to muscles, 
or glands, or other organized gronps of explosives. And in 
the brain, somehow associated with the explosion of its cells, 
coLBciousnesB, the mind-element, emerges ; of which we need 
only notice here that it belongs to a whuUi/ lUfferent oriJer of 
beiiuj from the physical activities and products with which we 
awab present concerned. 
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We must not press the explosion analogy too far. The 
essential thing seems to be that the protoplasm of the cell has 
the power of building up complex and unstable chemical 
compounds, which are perhaps stored in its spongy sub- 
stance ; and that these unstable compounds, under the 
influence of a stimulus (or, possibly, sometimes spontaneously), 
break down into simpler and more stable compounds. In the 
case of muscle-cells, this latter change is accompanied by an 
alteration in length of the fibres, and consequent movements 
in the animal, the products of the disruptive change being 
useless or harmful, and being, therefore, removed as soon as 
possible. But very frequently the products of explosive activity 
are made use of. In the case of bone-cells, one of the products 
of disruption is of permanent use to the organism, and con- 
stitutes the solid framework of the skeleton. In the case of 
the secreting cells in the salivary and other digestive glands, 
some of the disruptive products are of temporary value for 
the preparation of the food. It is probable that these useful 
products of disruption, permanent or temporary, took their 
origin in waste products for which natural selection has found 
a use, and which have been gradually rendered more and more 
efficacious in modes of organic behaviour increasingly complex. 

In the busy hive of cells which constitutes what we call 
the animal body, there is thus ceaseless activity. During 
periods of apparent rest the protoplasm is engaged in con- 
structive work, building up fresh supplies of unstable materials, 
which, during periods of apparent activity, break up into 
simpler and more stable substances, some of which are useful 
to the organism, while others must be got rid of as soon 
as possible. From another point of view, the cells during 
apparent rest are storing up energy to be utilized by the 
animal during its periods of activity. The storing up of 
available energy may be likened to the winding up of a watch 
or clock ; it is when an organ is at rest that the cells are 
winding themselves up ; and thus we have the apparent 
paradox that the cell is most active and doing most work 
when the organ of which it forms a part is at rest. During 
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i repose of all organ, in fact, the cells are busily working 
in preparation for tbe manift'statiou of energetic action that 
la bo follow. Jusb as the brilliant dispUj of intellectaal 
activity ia a great orator is the result of the silent work of 
a !if(^tiine, bo ia the physical maiiifestation of muscnlar power 
the result of the silent preparatory work of the nmscle-cells. 

It may, perhaps, seem strange that Die products of ceJlnlar 
life should be reached by the roundabout process of first 
produciuft unstable compounds, from which are then formed 
more stable substances, useful for permanent purposes as in 
bone, or temporary purposes a^ in the di^'estive fluids. It 
seems a waste of pawer to build up subatuncea uuiiectsaarily 
complex and stored with an uniieecsaarily abundant supply of 
energy. But only thus could the organs be enabled to act 
under the influence of stimuli, and afford examples of corporate 
behaviour. They are like charged batteries ready to discharge 
under the influence of the slightest organic touch, lo this 
way, too, ia afforded a means by which the organ is nob 
dei)cndent only upon the products of tbe immediate activity 
of the protoplasm ab the time of action, bub cati utilize tLe 
store laid up during preceding periods of rest. 

Sufficient baa now been said to illusti-ate the nature of 
some of the physical processes which accompany organic 
behaviour in its coi^porate asp3cb. The faeb that should 
stand out clearly is that the animal boJy is sLoi'cd with large 
tjuantitiea of available energy resident in highly complex and 
unstable chemical compounds, elaborated by the constituent 
cella. These nnstable compounds, eminently explosive accord- 
ing to our analogy, are built up of materials derived from 
two different sonrcos— from the nutritive matter {containing 
carbon, hyiirogen, and nitrogen) absorbed during digestion, 
and from oxygen taken up from the air during respiration. 
The cells thus become charged with energy that cau be set 
free on the application of the appropriate stimulos, which may 
be likened to the spark that fires the esplosive. 

Let ns note, in conclusion, that it ia through the blood- 

teiu, ramifying to all parts of the body, and the nerve- 
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system, the ramifications of which are not less perfect, that 
one of the larger and higher animals is knit together into 
an organic whole. The former carries to the cell the raw 
materials for the elaboration of its explosive products, and, 
after the explosions, carries off the waste products which result 
therefrom. The nerve-fibres caiTy the stimuli by which the 
explosive is fired, while the central nervous system organizes, 
co-ordinates, and controls the explosions, and initiates the 
elaboration of the explosive compounds. Blood and nerves 
co-operate to render corporate behaviour possible. 



IV. — The Behaviour of Plants 

A short parenthetic section on the behaviour of plants may 
serve further to illustrate the nature of organic behaviour. 
We have seen that Paramecium is apparently attracted by 
faintly acid solutions, and have briefly considered Dr. Jennings's 
interpretation of the facts disclosed by careful observation. 
In the ferns the female element, or ovum, is contained in a 
minute flask-shaped structure (archegonium), in the neck and 
mouth of which mucilaginous matter, with a slightly acid 
reaction, is developed ; and this is said to exercise an attractive 
influence on the freely swimming ciliated male elements, or 
spermatozoids, which are necessary for fertilization. " Now, 
it has been shown by experiment that the spermatozoids of 
ferns are attracted by certain chemical substances, and especially 
by malic acid. If artificial archegonia are prepared (consisting 
of tiny capillary glass-tubes) and filled with mucilage to which 
a small quantity of this acid has been added, they are found, 
when placed in water containing f ern-spermatozoids, to exercise 
the same attraction upon them which the real archegonia 
exercise in nature. The malic acid gradually diffuses out into 
the water, and the spermatozoids are influenced by it, so that 
they move in the direction in which the substance is more 
concentrated, i.e, towards the tube. Although it cannot be 
proved that the archegonia themselves contain malic acid, as 
they are too small for a recognizable quantity to be obtained 
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from them, yet there can be little doubt that, the natural 
archegonia owe their attractive influence to the same chemical 
agent which has proved efficacious in experiment." * In the 
light of Dr. Jennings's observations, it is perhaps not im- 
probable that this so-called attractive influence is similar to 
that seen in Paramecium ; and that the spermatozoids enter 
the organic acid in the course of their random movements, and 
there remain. Be that as it may, the male elements collect in 
the mucilaginous mass, and pass down the neck of the flask 
until one reaches and coalesces with the female element, or 
ovum, and effects its fertilization. Here we have organic 
behaviour unmistakably directed to a biological end — behaviour 
which may indeed be accompanied by some dim form of 
consciousness, but which is due to a purely organic reaction. 
It is scarcely satisfactory to say that the spermatozoids " possess 
a certain power of perception, by which their movements are 
guided." t If consciousness be present, it is probably merely 
an accompaniment of the response, and has no directive in- 
fluence on its nature and character. 

In the higher plants, as in the higher animals, the 
differentiation and the orderly marshalling of the cell-progeny 
arising from the coalescent male and female elements, afford, 
during development, examples of corporate organic behaviour 
which can be more readily described than explained, but which 
not less clearly subserve definite biological ends, and in many 
cases, such as the direction of growth in radicles and roots, the 
curling of tendrils, and the reaction to the influence of light 
and warmth, are related to and evoked by the environing con- 
ditions. More closely resembling familiar modes of behaviour 
in animals are such movements as are seen in the " tentacles " 
which project from the upper surface and margin of the Sun- 
dew leaf. Their knobbed ends secrete a sticky matter, which 
glistens in the sun, and to which small foreign bodies readily 
adhere. If particles of limestone, sand, or clay, such as may 

♦ T). H. Scott, "An Introduction to Structural Botany," part ii., 
*♦ Flowerlesa Plants," pp. 70, 71. 
t iWd., p. 71. 
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be blon-n by the \Titid, toach and ettck to these knobs, there 
follows an exudation of acid li^iuid, but no marked and con- 
tinuous change occnrs in the position of the tentacles. But 
should an insecl alight on the leaf, or a smuU piece of meat be 
placed upou the tentacles, not only is there a discharge of acid 
juice, but a ferment is also produced, which has a digestive 
action on the nitrogenous matter. 
Slowly the tentacle cnrves inwards 
and downwards, as one's Soger 
may bend towards the palm of 
one's hand ; neighbouring ten- 
tacles also turn towards and 
incline on to the stimulating 
substance ; then others, further 
off, behave in a similar way, until 
all the tentacles, some two hun- 
dred in number, are inflected and 
convej^e upon the nitrogenous 
particle. Kay, more; "When 
two little bits of meat are placed 
simultaneously on the right and 
left halves of the same Sun-dew 
Leaf(enkrged) with the ten. leaf, the two hundred tentacles 
tnolea on one aide inflected divide into two groups, and each 
over a bit of meat plnccd on , ,, t , .. . 

the diBc. (From Darwin's o^e of the groups direcls its aim 
" InBeotivoroufl Plants.") to oue of the bits of meat." * 

The movement*, though slow, are orderly, methodical, and 
effective, the accretions of many glands being brought to bear 
on just those substances which are capable of digestion and 
absorption by the plant. The seemingly concerted action is 
moreover due to an organic transmission of impulses from cell 
to cell — a transmission accompanied by visible changes in a 
purple substance contained within the cells. In the Sun-dew 
any tentacle may form the starting-point of the spreading 
wave of impulse. But in the Venus's Fly-trap there are bIs 

• Kemer, « Natnral History of Plants," translated by F. W. Oli?or, 
vol. I, p. 146. 
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delicate spines, the slightest toDcb on any one of which cansca 
the two halves of the specially modified leaf-end to fold inwarda 
on the midrib as a hinge. The transmission of Impulse is 
more rapid, the trap closing in a few seconds ; and electi-ic 
currents have been observed to accompany the change. Tooth- 
like spines at the edge of the trap interlock, and serve to 
prevent the escape of small insects, while short-stalked purple 
glands siicrete an acid digestive juice. Division of labour has 
been carried further ; and organic behavioar, not less pur- 
posive, is carried out in a manner even more effective. 




In other plants adaptive movemenU are well known. 
" Few phenomena have such a peculiar appearance as the 
movements wliicb occur in the sensitive Osalis when rain comes 
on. Not only do the leaflets on which the finest rain-drops 
fall fold together in a downward direction, but all the ucigh- 
bonring ones perform the same movement, although they have 
not themselves been shaken by the impact of the falling drops. 
The movement is continued to the common leaf-stalk bearing 
the numerous leaflets. This alao bends down towards the 
ground. The rain-drops now slide over the bent leaf-stalk and 
down over the depressed leaflets, and not a drop remains 
behind on their delicate surfaces." " The waves of impulse 
are said to be transmitted along definite lines, and to cause 
• EeiDor, "Nutncal Uutor; of PlnntB," vol. i., p 53G. 
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the expulsion of water from certain cells at the point of 
insertion of the leaflets or leaf -stalks, rendering them flaccid. 

Appealing even more strongly to the popular imagination, 
though probably not of deeper biological significance, is the 
behaviour of plants in relation to the essential process of 
fertilization. Only two examples can here be cited. Valisneria 
spiralis is an aquatic plant, with long submerged strap-like 
leaves, which grows in still water in Southern Europe. The 
female flower is enclosed in two translucent bracts, which 
form a protective bladder so long as the flower is beneath 




Fig. 8.— Flower of Valisneria, 

the surface of the water ; but the flower-stalk continues to 
grow until the flower reaches the surface, when it becomes 
freely exposed by the splitting of the bracts. There are three 
boat-shaped sepals, which act as floats ; three quite minute 
petals ; and three large fringed stigmas, which project over the 
abortive petals in the space between the boat-like sepals. The 
flower is now ready for fertilization. 

The male flowers, which are developed on different indi- 
viduals from those which produce the female flowers, grow in 
bunches beneath an investing bladder. The stalk does not 
elongate, so that the bladder never rises far above the bottom, 
and remains completely submerged. Here the bladder bursts, 
and the male flowers, with short stalks, are detached. Each 
has three sepals, which enclose and protect the stamens. The 
separated flower now ascends to the surface, the sepals open 
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Bud form three hollow lioats, by means of wliich the flower 
floats freely, while the two functional etaraeiis project upwards 
and Bomewhat obliquely into tie air, exposing the large sticky 
pollea-cells. Blown hither and tliither by the wind, theau 
little flower-boats " accumulate in the neighbourhood of tixed 
bodies, especially in their recesses, where they rest like ships 
in harbour. When the little craft happen to get stranded 
in the recesses of a female Valisneria flower, they adhere to 
the tri-lobed stigma, and some of the pollen-cells are sure to 
be left atieking to the fringes on the margins of the stigmaLic 
sorface." • 

This is a good example of purely organic behaviour ad- 
mirably adapted to secure a deliniLe and important biological 
end. Few will be liltely to contend that it is even accom- 
panied by, still less under the guidance of, any eonscioua fore- 
sight on the part of the plant. And the lesson it should teach 
is that, in the study of oi^anie behaviour, adaptation to the 
conditions of existence is not necessarily the outcome of 
conscious guidance. 

It is well known that the orchids exhibit, in their mode 
of fertllizatioD, remarkable adaptations by which the visits of 
insects are rendered subservient to the needs of the plant. In 
the Oatftsetums, for example, the male flower may be described 
m consialing of two parts — a. lower part, the cup-like labcllnm 
(Figs. 9, l), which constitutes a landing-aLage on which insects 
may alight ; and an upper part, the column (Fig. 9, c), 
snrroandcd by the upper sepal and petals. In the upper part 
of the column the pollen-masses are borne at one end of an 
elastic pedicel, at the other end of which is an adhesive disc, 
and the rod is bent over a pad so as to be in a state of strain. 
The disc is retained in position by a membrane with which 
two long tnbnlar horns {Figs. 9, h ; 10, mi) are continuous. 
These project over the iabullnm, where insects alight to 
gnaw its sweet fleahy walls, and if they he touched, even very 
lightly, they convey some slimulus to the membrane which 
anrronnda and connects the disc with the adjoining surface, 
• Knraet. •' Nntiinil IJialorjr of Plants,"' vol. it, p. 132. 
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cansii^ it instantly to rupture ; and as bood as this happens, 
the disc ia suddenly set free. The highly elastic pedicel 
then flirts the disc out of ita chamber with Buch force that the 
whole is ejected, sometimes to a diatancc of two or three feet, 




h -' 

I 

Fia. 9,— FlowcrorCafauJiim,- e, column; A, horns; f, label lunt. 

hrtiiging away with it the two pollen-masBea. " The utiUty 
of BO forcible an ejection is to drive the soft and viscid cushion 
of the disc against the hairy thorax of the large hymcnopterous 
insects which frequent the flowers. When once attached to 
an insect, assuredly no force which the insect could exert 
would remove the disc and pedicel, but thecaudicles [by which 
the pollen-masses are attached] are ruptured without much 
difficulty, and thus the balls of pollen might readily be left on 
the adhesive stigma of the female flower." • 

Here again we have adaptive behaviour of exquisite nicety, 
and we have the transmission of an impnlse very rapidly along 
the cells of the irritable horns, followed by the sudden rupture 
of a membrane. Beautiful, however, as is the adaptation, 
effective as it is to a deflnite biological end, the organic 
behaviour does not afford any indication of the guidance of 

• Duinin, " Fertilizstion of OrehidB," 2q4 edit., pp. 191, 192. 
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Among plants we hare manj interesting and 
admirable examples of OTganic behaviour ; but nowhere eo 
much as a hiat of that profiting by individual experience 




Fia 10.— Catiueltiia; C, dingrnni of column; a, nnthor; un, liorn; (J,sd- 
licBive disc ; /, filamciit of anther ; g, ovarium ; ped, pedicel : D aad 
E, pollmium : p, pollfn-mass. (From Darwin's " OrcIiidB.") 

which is the criterion of the effective presence of conscious 
gnidance and control. 



V, — Bbplex: Action 

II is sometimes said that the tentacles of the San-dew leaf 
indicate a primitive kiad of reflex action in plants, and that 
they afford evidence of discrimination. " It is," says Romanes, 
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"the stimulus supplied by continuous pressure that is so 
delicately perceived, while the stimulus supplied by impact is 
disregarded." * And, comparing this with what is observed 
in the Venus's Fly Trap, he says : " In these two plants the 
power of discriminating between these two kinds of stimuli 
has been developed to an equally astonishing extent, but in 
opposite directions."! It is well, however, to avoid terms 
which carry with them so distinctively a conscious implication 
as " discrimination " and " perception " do for most of us. Just 
as the photographer's film reacts differently according to the 
quality of light-rays, violet or red, which reach it, so do many 
organic substances react differently to stimuli of different 
quality, irrespective of their intensity. The " discrimination " 
of plants and of some of the lower animals is of this kind, 
and it is better to speak of it simply as differential reaction. 
There can then be no chance of its being confused with con- 
scious choice. 

Nor should the movements of the Sun-dew tentacles or of 
those of the Sea-anemone be termed in strictness reflex action. 
As originally employed by Marshall Hall, and, since that time, 
by common consent, reflex action involves a differentiated 
nervous system. There is, first, an afferent impulse from 
the point of stimulation passing inwards to a nerve-centre ; 
secondly, certain little-understood changes within this centre ; 
and thirdly, an efferent impulse from the centre to some organ 
or group of cells which are thus affected. In plants there is 
no indication of anything analogous to this specialized mode 
of response. The impulse passes directly from the point of 
stimulation to the part affected without the intervention of 
anything like a nerve-centre. In the sensitive Oxalis the 
impulse passes directly to the point of insertion of the leaflet 
or leaf-stalk ; in Catasetum, from the horn to the retaining 
membrane ; in the Sun-dew, from the affected tentacle to 
those in its neighbourhood. Even in the Sea-anemone, 
though there is a loosely diffused nervous system, the passage 

♦ ** Mental Evolution in Animals," p. 50. 
t Ihid.f p. 51. 
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of the impnlsB from one part of tlje circlet of tontaclea to 
otlier parts, seems to follow a direct mther tlian a reflex 
cotirse, and there do not appear to be any specialized centres 
by which the impnlses are received and then redistributed. 

In all animala in which well-difEcrentiatfid nervous systems 
are found, in which there are distinct nerve-fibres and nerve- 
centres, ruHes actions, simple or mtire complieated, occur. 
They form the initial steps l;^adiDj^ up to the highest typi'S 
of organic behaviour. So long aa the nervous area — afferent 
fibres, nerve-centre, and efferent fibres — remain intact reflex 
acta may be carried out with great precision and delicacy, 
even when the higher centres, which we believe to be those of 
conscious guidance and control, have been destroyed. TV'hea, 
'for esample, the whole of the brain of a frog baa been extir- 
pated and the animal is hung up by the lower jaw, if the left 
aide be touched with a drop of acid the left leg is drawn up 
and begins to scratch at tlie irritated spot, and when this leg 
is held, the other hind leg is, with seemingly greater difficulty, 
brought to bear on the same spot. " This," saya Sir Michael 
Foster, "at firBt sight looks like an intelhgent choice. . . , 
Bnt a frog deprived of its brain so that the spinal cord only 
is left, makes no spontaneous movements at all. Such an 
entire absence of spontaneity is wholly inconsiBtent with the 
possessiou of intelligence. . . . We are therefore led to con- 
clude that the phenomena most be explained in some other 
way than by being referred to the working of an intelli- 
gence." ♦ But if we concede that intelligence is absent, may 
there not at least be some consciousness? Sir Michael 
Foster's reply to such a question goes aa far as we have any 
juBtiflcation for going, even when we give free rein to conjec- 
ture. " We nwy distinguish," ho says, " between an active 
continuous consciousness, such as we usually nndei-stand by 
the term, and a passing or momentary condition, which we 
^^^BMy speak of as consciousness, bnt ivbicb is wholly diacon- 
^^^^Bons from an antecedent or from a snbseqnent similar 
^^^^^nentary condition; and indeed we may suppose that the 
^^^^H • "A Text-look bt Fhjnologj," Gth edit., pail; iii., ]\ 009. 
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complete consciousness of ourselves, and the similarly com- 
plete consciousness which we infer to exist in many animals, 
has been evolved out of such a rudimentary consciousness. 
We may, on this view, suppose that every nervous action of a 
certain intensity or character is accompanied by some amount 
of consciousness which we may, in a way, compare to the light 
emitted when a combustion previously giving rise to invisible 
heat waxes fiercer. We may thus infer that when the brain- 
less frog is stirred by some stimulus to a reflex act, the spinal 
cord is lit up by a momentary flash of consciousness coming 
out of the darkness and dying away into darkness again ; and 
we may perhaps infer that such a passing consciousness is the 
better developed the larger the portion of the cord involved 
in the reflex act and the more complex the movement. But 
such a momentary flash, even if we admit its existence, is 
something very different from consciousness as ordinarily 
understood, is far removed from intelligence, and cannot be 
appealed to as explaining the ' choice ' spoken of above." * 

These sentences indicate with sufficient clearness the 
distinction, more than once hinted at in the foregoing pages, 
between consciousness as an accompaniment, and conscious- 
ness as a guiding influence. We shall have more to say in 
this connection in subsequent chapters. The experiment with 
the frog shows, at any rate, that reflex actions, of a distinctly 
purposive nature, may be carried out when the centres, which 
are believed to exercise conscious control and guidance have 
been destroyed. It is said that in man, when, owing to 
injuries of the spine, the connection between the brain and 
the lower part of the spinal cord have been severed, tickling 
of the foot causes withdrawal of the limb without directly 
affecting the consciousness of the patient. But in all such 
cases we are dealing with a maimed creature. The living frog 
or man, healthy and intact, is, presumably in the one case, 
certainly in the other, conscious of these reflex actions, and 
can exercise some amount of guidance and control over them. 
In man this is unquestionably the case. But granting that 

♦ ** A Text-book on Physiology," 5th edit., part iii., pp. 911, 912. 
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tLo braia is the organ of conscious control, granting that it 
can receive impnlsea from and transmit impnlsea to the reflex 
ceotrea, no more is liere implied, and no more can be legiti- 
mately iuferred, than that the liind of organic behaviour we 
call "refles action" is in the higher animals in touch with 
the guiding centres. We have no ground for assuming that 
in reflex action there is any power of intelligent guidance 
independent o£ that which is eiercised by the brain or 
aoalogons organ. In brief, reflex acts, in animals endowed 
with intelligence, may be regarded aa specialized modes of 
organic behaviour ; which are in themselves often charac- 
terized by much complexity ; which auhserve definite biological 
ends ; which are effected by subordinate centres capable of 
transmitting impulses to, and receiving impulses from, the 
centres of intelligent guidance ; and which, as responses con- 
fined to certain organs or parts of the body, form elements 
in the wider behaviour of the animal aa a whole. 



I^iot 



Vr, — The Evolutios of OEOAtfic Behaviodti 
The interpretation of organic behavioar in terms of evolu- 
tion mainly depends on the answer we give to the question : 
Are acquired modes of behaviour inherited ? A negative 
answer to this question is here provisionally accepted. But 
the premisses from which this conclusion is drawn are too 
technical for discussion in these pages. It must suffice to 
state as briefly aa possible what this conchision amounts to, 
and to indicate some of the consequences which follow from 
its acceptance. 

The fertilized egg gives origin, as we have seen, to the 
multitude of cells which build up the body of one of the 
higher animals. There are, on the one hand, muacle-cells, 
gland-cells, nerve-cells, and other constituents of the various 
tissues ; and there are, on the other hand, the reproductive 
cells — ova or sperms, as the case may be. Now, every cell in 
the developed animal is a direct descendant of the fertilized 
But of all the varied host only the reproductive cells 
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take any direct share in the continuity of the race. Here- 
ditary transmission is therefore restricted to the germinal 
substance of these reproductive cells. Trace the ancestry of 
any cell in the adult body, say a nerve-cell, and you reach the 
fertilized ovum. Trace back the ancestral line yet further, 
and you follow a long sequence of reproductive cells, or, at 
least, of cells which have undergone but little differentiation ; 
but never again will you find, in the course of a genealogy of 
bewildering length, a nerve-cell. Such a tissue-element is a 
descendant, but cannot become an ancestor ; it dies without 
direct heirs. 

It is universally admitted that the bodily structures are 
subject to what is termed modification under the stress of 
environing circumstances. The muscles may acquire unusual 
strength by use and exercise ; the nerve-centres may learn 
certain tricks of behaviour in the course of individual life ; and 
other structures may be similarly accommodated to the con- 
ditions which affect them. To such modifications of structure 
or function in the organs or parts the term acquired is 
primarily applied. The tissues have thus a certain amount 
of organic plasticity, through which they are adjusted to a 
range of circumstances varying in extent. They are able to 
acquire new modes of behaviour. But the cells of which they 
are composed are off the line of racial descent. They leave 
no direct heirs. When the body dies the modifications of 
behaviour acquired by its parts perish with it. Only if in 
some way they exercise what we may term a homoeopathic 
influence on the germinal substance can the accommodation 
they have learnt be transmitted in inheritance. By a homoeo- 
pathic influence is here meant one that is of such a nature as 
to communicate to the germinal substance, the seeds of similar 
changes of structure or function. And of the occurrence of 
any such homoeopathic influence there is no convincing 
evidence. 

Logically contrasted with the modifications of the tissues, 
dependent on organic plasticity, are the variations which arise 
from the nature and constitution of the reproductive cells. 



THE EVOLUTION OF ORGANIC BEHAVIOUR 



37 



How they arise cannut liere be discussed. But they are, ib is 
believed, sabjccb to Lbe influence of natural selection, which 
baa guidad them, throughout the ages of organic evolution, 
iu the directions they have taken ; disadvantageous variations 
baviag been eliminnted, and favourable variations surviving 
in the struggle for existence. Such modes of behaviour as are 
congenital and are duo to hereditary transmisaion are therefore 
the outcome of variations which have been selected generation 
after generation. And the fit adjustment of this congenital 
behaviour to the needs of life is termed adaptation. It is here 
assumed that modifications of behavionr in one generation 
are not inherited, and therefore contribute nothing to the 
store of adiiptive behaviour in the nest generation. 

It must not, however, be supposed that the provisiona! accept 
ance of tliia conclusion involves the denial of all connection 
of any sort between accommodation and adaptation, When we 
remember that plastic modification and germinal variation have 
been working together, in close association, all along the line of 
organic evolution to reach the comraon goal of iidjnstment to 
the circumstances of life, it is difficult to believe that they 
have been throughout the whole process altogether independent 
of each other. Granted that acijuircd modifications, as snch, 
are not direclly inherited, they may none the less afford the 
conditions under which eoinrAdmt variations escape elimination. 
By coincident variations I mean those the direction of which 
coincides with that taken by modification. The survival of 
an animal depends on its adjnstment to the circumstances 
of its life, no matter how this adjustment is secured. And 
this survival would in the bug run be better secured, we may 
Be, vrhere the two methods of adjustment wei'e coincident 
ft-aot conflicting -, * just as a man who not only acquires by 

f Proftgaor Mnrk BaMwin lins applied tlio term "orgaiiio solcotion " 

to Uie result o( this interaction (^Amrrleon NaturaliU fur Jnne and 
.filly, laiO). Cf. also H. F. Oabom (.Sn'enee, Not. S7, WM): Ailgiiat 
Woiamma (ItomdarB Lectara ou ''TUe EffeuU uf Eztcraul iDfluencei 
on Dav<ilo|iaient," 1891), iind ''Qflrniinal SeleDfion." JUunis/, Jan., 

^^"^; and tlio autlior'a '■ Huliil and luatiucl,'' di. liv., ISDij. 
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his own exertions a fortune bat also inherits one, is better oflp 
than his neighboar, of equal business capacity, who is entirely 
dependent on his own exertions. The inheritance of a small 
capital may, indeed, make just the difference between success 
and failure. Even with it, if he had no power of acquiring 
more, he might remain a poor man. Inheritance and acqui- 
sition combined may best lead to survival in competition. 
Thus modification may supply the conditions under which 
coincident variations are favoured, and, given time, to reach 
step by step, through natural selection, a fully adaptive level. 
If this be so we may accept many of the facts adduced by the 
transmissionist in favour of the direct inheritance of acquired 
charactei^, and at the same time interpret them on selectionist 
principles. 

If, however, acquired characters are not hereditary the 
method of natural selection in racial progress is curiously 
indirect. Apart from the preservation of their fecundity, the 
cells on which the continuity of life, in all the higher animals, 
depends, have themselves taken little part in the struggle for 
existence. Just as in the forest tree, the firmly implanted 
roots, the sturdy stem, and the strong branches have to bear 
the stress of the winter storm, that the flowers of spring may 
ripen the seeds which contain the potentiality of all this 
strength ; so do muscle, sinew, and brain secure the survival 
of the animal, that his descendants may carry on the struggle. 
One may liken the cellular constituents of the animal to a hive 
of bees with fertile drones and queen, and sterile workers. It 
is on the exertions of the latter that, in the struggle for 
existence, the continued existence of the swarm depends, while 
it is by the pairing of the fertile drone and queen that the 
continuity of the race is secured. No worker can transmit 
the qualities which are so essential to the well-being of the 
community. But in the eggs of their sister the queen-mother 
these qualities lie dormant. And since the race is one race, 
the workers by their exertions contribute indirectly to the 
maintenance of those hereditary aptitudes to which they are 
unable to contribute directly. For it is essential to bear in 
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miud that tliey not only work for their own generation, but 
they determine the conrse of heredity. Picture two such 
communities set in an environment which intensilies the 
Btrnggle for existence. The one is strong, healthy, and 
vigoroUB ; the other in all reapects the reverse. The incidence 
of the battle of life falls mainly on the workers. If they 
Buccnmb in the one group their fertile queen either perishes, 
or gives rise to a poor stock, certain in the long run to be 
eliminated. But the vigorous workers in the other group 
survive and secure, too, the survival of their queen, who, since 
she is also their sister, bears, in her ovaries, the good seed from 
which a new generation of vigorous workers shall be developed. 
Thus though the sterile bees contribute nothing directly to 
the heredity of the race, they indirectly determine the direction 
which that heredity shall take. So, too, in the higher animals, 
the reproductive cells are the fertile sisters of a host of sterile 
body cells, on which the main incidence of the sLruggle for 
existence fails. Their sterility precludes their directly con- 
tributing to the snccesa of future cell-generations ; hut in 
protecting their fertile sisters, the reproductive tells, they are 

,lly determining the hues along which the evolution of the 
shall continue. 

Acquired characters may thus be regarded as the results of 

ie accidents, fortunate or the reverse as the case may be, 
which happen to the body, and more or less modify its outward 
form or hidden structure, and its modes of organic behaviour ; 
but which, as such, have no direct effects for better or worse 
ou the germinal substance. AU that the plant or animal can be 
is due to heredity ; all that it in, to heredity and circumstance. 
Even the ablLty to yield to circumstance is part of heredity's 
dower. Tortunatej then, the plant or animal that inherits such 
detinitencss of structure and behaviour as may fit it to its 
station, together with such plasticity as may enable it to 
Hocomraodate itself to those changes of environing conditions 
which may fall to its lot. 

One more point must be noticed w connection with 
ttiu difficult and puzzling subject. The acceptance of the 
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conclusion that acquired modes of behaviour are not here- 
ditary nowise commits us to the belief that heredity has nothing 
whatever to do with them. Though what is acquired may 
not be transmitted, what one may term the acquisitiveness is 
unquestionably inherited. Though this, that, or the other 
acquired mode of behaviour may have no direct descendants, 
the power of acquiring any one of them under the appropriate 
circumstances is handed on as an invaluable legacy. Just as 
the mirror which has reflected a fleeting scene retains no 
lasting image of the bygone events, so heredity may retain no 
impress of acquired characters ; but just as the mirror keeps 
its power of reflecting such scenes, so does heredity transmit 
the power of acquiring such characters. As the leaves of the 
oak are renewed each successive spring, so may acquired modes 
of behaviour be repeated in each successive generation if only 
the requisite conditions recur in due season. 

From what has preceded it may, therefore, be inferred that 
organic behaviour may arise either through modifications 
occurring in the plastic tissues, or through variations having 
their origin in the germinal substance. Broadly speaking, 
however, we may regard as predominantly due to adaptation 
those congenital modes of behaviour and those organic re- 
sponses which on their first occurrence are relatively definite 
in character, and which are directed to a biological end, for 
whose attainment the tissues have had no preparatory training ; 
and we may regard as predominantly due to accommodation 
those responses which are, so to speak, learnt by the tissues in 
the course of individual life. Both are dependent on heredity, 
but in different ways. "What the animal owes to heredity may, 
indeed, as I have elsewhere said,* be classified under two 
heads. Under the fir^t will fall those relatively definite modes 
of behaviour which fit the animal to deal at once, on their 
first occurrence, with certain essential or frequently recurring 
conditions of the environment. Under the second head will 
fall the power of dealing with special circumstances as they 
arise in the course of a varied life. The former may be 

♦ " Habit and luBtiuct," p. 2G. 
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likeued to the iniieritEtnce of Bpecifio drafts for definite needs 
which are snre to arise in the condncb of life ; the latter 
to the inheritance of a legacy which may be drawn upon for 
any purpose as occasion may demand. If the need becomes 
habitual the animal may, so to speak, instruct his banker to set 
aside a specific sum to meet it bs ib arises. But this arraoge- 
ment is a purely individual matter, dictated by experience, and 
in no wise enjoined by the original terms of the bequest. And 
both typea are fostered by niitural selection which develoiH 
(a) such congenital definileuess of response, and (b) such 
innate plasticity, as are advantageous under the conditioDS 
of existence ; uniform conditions tending to emphasize the 
former, variable cooditioos the latter. 

Difficult as it may be to earmark the items of the organic 
bequest— to say that, of the sum of energy espended iu any 
given case of organic behavionr, so much is due to a specific 
draft definitely assigned in heredity for this particnlar purpose, 
and 80 much is contributed from the general legacy of innate 
plasticity,— it none the less condaces to clear thinking to empha- 
size the logical distinction between them, bo long as it is 
steadily borne in mind that logical distinction docs not imply 
biological KCparation. The animal, witli all its varied modes 
of behaviour, is an organic whole, and as an organic whole it 
has been deveioped from the fertilized egg. The very same 
tissues which exhibit congenital modes of behaviour arc 
capable also of acquiring new responses and playing their part 
in accommodation. Wo have not one set of organs which are 
the products of variation and another set which result from 
modification. Our study would no doubt be simplified if this 
were the case ; but it is not so. And we must take the animal 
as wc find it, presenting varied behaviour of complex origin. 
Even the reflex nervous centres, which are concerned in 
roBponses so automatic as to suggest a stereotyped structure of 
distinctively germinal origin, arc also, as we saw at the close of 
the last section, in close touch with those centres of control 
which are associated with the supreme power of nccommoda- 

fcarising from the pojscsaion of consciousness. 



CHAPTER II 

CONSCIOUSNESS 

I. — The Conscious Accompaniments of Certain Organic 

Changes 

It is possible that all organic behaviour is accompanied by 
consciousness. But there is no direct means of ascertaining 
whether it is so or not. This is, and must remain, a matter of 
more or less plausible conjecture. We have, indeed, no direct 
knowledge of any consciousness save our own. Undue stress 
should not, however, be laid on this fundamental isolation of 
the individual mind. We confidently infer that our fellow- 
men are conscious, because they are in all essential respects 
like us, and because they behave just as we do when we act 
under its guiding influence. And on similar grounds we 
believe not less confidently that many animals are also con- 
scious. But how far we are justified in extending this 
inference it is difficult to say. Probably our safest criterion 
is afforded by circumstantial evidence that the animal in 
question profits by experience. If, as we watch any given 
creature during its life-history, we see at first a number of 
congenital or acquired modes of behaviour, we may not be 
able to say whether they are accompanied by consciousness or 
not ; but if we find that some of these are subsequently carried 
out more vigorously while others are checked, we seem justified 
in the inference that pleasurable consciousness was associated 
with the results of the former, and disagreeable consciousness 
with those of the latter. When we see that a chick, for 
example, pecks at first at any small object, it is difficult to 
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say, on these grounds, whether it ia a sentient animal or only 
an UQConscionB automaton ; and if it continued to behave in 
a similar fashion throughout life, our difficulty would still 
remain. But when we eee that some objects are rejected 
while others are selected, we infer that couBciousneBS in some 
way guides its behaviour. The chick has profited by experience. 
But even this is clearly only a criterion of what we may term 
effective consciousness. There may be sentience which is 
merely an accompaniment of organic action without any 
guiding influence on sabsecjnent modes of behaviour. In that 
case it is not efl'ective ; and whether it is present or not we 
have no means of ascertaining. 

We seem also lo be led to the conclusion, both from a 
priori considerations and from the results of observation, that 
eflfective consciousneas is associated with a nervous system. 
Its fundamental characteristic is control over the actions, so 
that some kinds of behavionr may be carried out with increased 
vigour, and others checked. And it ia difficult to see how this 
can take place unless the centres of control are different from 
those over which they exercise this inflnence. If we are to 
understand anything definite by the guidance of conscioosnesa, 
wc must conceive it as standing apart from and exercising an 
overruling influence over that which it guides. This is un- 
questionably an essential characteristic of consciousness, as 
generally understood by those who take the trouble to con- 
sider its relation to behaviour ; and though some would seek 
to persuade us that a mere accompaniment of consciousness 
can somehow determine the continuance or discontinuance of 
organic behaviour, it is difficult to see how this can be the 
case. The accompaniment of air-tremors can no more influence 
the vibrations of a sounding string than an accompaniment of 
cousriouBuesB can affect the nature of the organic changes in 
the tentacles of the Sun-dew leaf. 

And if, instead of trusting to such general a priiri con- 
siderations, we study with attention the conditions under which 
an nuimal so behavLS as to lead us to infer that it profits 
by experience, we find that it is not the consciousness tiiat 
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accompanies the behaviour which leads to future guidance, but 
the consciousness that arises from the results of the behaviour. 
Let us willingly grant that the newly hatched, and as yet in- 
experienced chick, when it pecks at a small object is conscious 
of a visual impression, and is conscious also of movements of 
its neck and beak. These do nob constitute the experience by 
which it profits. This is provided by the results of the peck- 
ing, according as the morsel seized is nice or nasty. We may 
say, in popular language, that the Httle bird remembers when 
it sees a similar object that the former results were pleasant or 
distasteful, as the case may be ; and that it is through this 
remembrance that future guidance is rendered possible. But 
all the evidence that we possess goes to show that the sensory 
centres, stimulated by what we will assume to be the taste of 
the morsel, are different from those which are affected by 
sight, and the movements concerned in pecking. So that the 
consciousness which is effective in guiding future action is an 
accompaniment of the stimulation of centres that are different 
from those concerned in the behaviour over which guidance 
is exercised. And if this interpretation of the observed facts 
be correct, it supports the conclusions reached from a 'priori 
considerations. It seems further to show that, not only is a 
nervous system necessary for the occurrence of controlled 
behaviour, but that no little complexity in its intercommunica- 
tions is essential. 

It may be urged that the chick's behaviour which has 
been selected for purposes of illustration, and the inter- 
pretation we have put upon it, throws too much stress on 
remembrance, so called, and further gives the false impression 
that all experience must be for future guidance. There are 
surely numberless cases, it will be said, in which nothing of 
the nature of distinct memory is involved, and in which the 
guidance of consciousness is exercised at once over present 
behaviour, without any postponement to the future. Even 
omitting for the present the former point, the formula implied 
— that present experience is for future guidance— cannot be 
accepted in view of the familiar fact that present experience is 
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constantly iiifluenciug present behaviour. Practically speak- 
ing, thia is perfectly true : because, practically, under the 
lerm pi^esent we include quite an appr«;iable period of time- 
say, a few Beconds, or even mtnutea. If we narrow our con- 
ceplioD of the present, as is commonly done in philosophical 
diecuBsions, to the boundary Hoe between past and future, then 
it will be suen that even the gnidance of what in popular 
speech is called present behaviour is really exercised on the 
sitbsequint phases of that behaviour. At the risk of some 
technicality our position mnst he explained a little more fully. 
It is assumed that the data of conHciousness are afforded by 
afferent impulses coursing inwards frorn the oi^ans of special 
sense, or those concerned in responsive movements. This 
conclusion rests on such a wide body of psychological inference 
that it may be accepted without discussion, at any rate for 
ova immediate purpose. The efferent impulses, those which 
effect the orderly contraction of the muscles, are nncouscious ; 
bnt when the movement is produced afferent impulses course 
inwards from the parts concerned i[i the behavionr, and these 
may then contribute data to consciousness. 

Now let US suppose that a chick, which lias been hatched in 
an incnbator, be removed some twelve hours after birth, held 
in the hands for a few minutes until its eyes have grown 
accustomed to the light, and placed on a table near some small 
pieces of hard-boiled egg. Let ns watch its behaviour and 
endeavour to interpret it. We shall have occasion to consider 
hereafter whether the conscious experience of parents and 
ancestors is inherited as snob ; for the present we will assume 
that it is not. The chick has to acquire for itself its own 
experience. A piece of egg catches the eye of the little bird, 
which then pecks at it, and just fails to setKe it. Here is a piece 
of congenital organic behaviour. Taken by itself one mi^ht 
find it difficult to say whether it is accompanied by conscioua- 
neaa or not, just as one finds it difficult to say whether the 
closure of the Venua's Fly-trap is conscious. Bnt the snb- 
Be(]uent behavtonr of the chick leads ns to infer that it is a 
wmlient animal ; and we may, therefore, fairly assume that it 
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is sentient from the first. Dividing the course of the observed 
behaviour into stages, we may say that the first stage is that in 
which the chick receives a visual stimulus accompanied by a 
sensation of sight. Upon this there rapidly follows the second 
stage, when the bird pecks, and its experience is widened by 
new data of consciousness derived from a group of motor 
sensations ; and upon this, again, there follows the third stage, 
when sensations come in from the morsel of egg which the 
chick touched but just failed to seize. After a pause the chick 
strikes again. But we have not a mere repetition of the 
former sequence of stages. The visual stimulus at first fell 
upon the eye of a wholly inexperienced bird ; now it falls upon 
the eye of one that has gained experience of pecking and 
tasting. What we may call the consciom situation has com- 
pletely changed, at all events if we assume that the items of 
consciousness, including as essential the consciousness of be- 
haviour, do not remain separate and isolated, but have coalesced 
into a group through association. And in this group the 
consciousness of behaving is perhaps the most important 
element in the situation, making it of practical value. What 
psychologists term the presentative visual stimulus, now calls up 
re-preseniative elements, motor and gustatory ; and these place 
the situation in a wholly new aspect. They give it what Dr. 
Stout terms " meaning." On the second or third attempt 
the chick seizes and swallows the morsel of egg. Its ex- 
perience is yet further widened ; and thereafter the situation 
has other new elements. Later it pecks at some nasty grub ; 
shakes its head, and wipes its bill on the ground. The con- 
scious situation has for the future become more complex, 
and the behaviour is henceforth differentiated into that of 
acceptance and that of rejection, in each case determined by 
the acquired meaning in the coalescent conscious situation : 
the sight of a nice piece of egg being one situation, that of 
a nasty caterpillar another, each associated with its specific 
behaviour-consciousness. We need not carry the illustration 
further on these lines : the essential feature is that experience 
grows by the coalescence of successive increments, and that 
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each incremGnt modilieB the situation which tukes effect on the 
succeeding phases of behaviour, even if they succeed within the 
fraction of a second. That is what ia meant by saying that 
)>resent experience is for future guidance. Tlie future need 
uat be remote, but may be so immediate that in popular speech 
we may say that it is not futnre bat present guidance which is 
rendered possible. 

We may now turn for a moment to the criticism that there 
are nnmberlesa cases in which nothing of the nature of distinct 
memory is involved. We may now substitote for the word 
remembranoe, which was used above, the more technical term 
re-presmtalion. Profiting by experience, regarded as a criterion 
of the presence of effective conscionanesa, involves re-presenta- 
tiye elements in the conscious situation which carry with them 
meaning. Let ns for the moment assume an nltra-sceptical 
attitude with regard to any conscious accompaniment. The 
cbick when it pecks, let ua say, is an unconscious automaton. 
It seizes a piece of egg ; this affords an unconscious Htimnlus, 
which seta agoing unconscious acts of awalluwing ; or it seizes 
a piece of meal soakediu quinine, which sets agoing unconscious 
acts of rejection and touches the hidden springs which make 
the aotomaton wipe its bill. So far we find no great difficulty. 
It is when we have to consider snbseqnent behaviour that 
a severe strain is felt on this method of interpretation. 
One can understand an antomatJc action repeated again and 
again as often as the stimulus is repeated. But the chick 
may shake its head and wipe its bill on the mere sight of 
the quinine-soaked meal, which, on the hypothesis of conscions 
eiperience, has already proved distasteful. So that if we 
accept the unconscious automaton theory we must assume an 
organic association which closely simulates the conscious 
association to which our own experience testifies. But the 
associations which take part in the guidance of behaviour in 
the chick are so varied and delicate, so closely resemble those 
which in ourselves imply couscioas guidance, that a sceptical 
attitude throws more strain upon oar credulity than the 
lUce of the current belief ia conscious control. We 
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shall therefore assume that evidence for such coalescent 
association is also evidence of the presence of effective 
consciousness. 

It may still be said, however, that in selecting an example 
from so highly organized an animal as a bird, we are taking 
for granted that a complex case of controlled behaviour may 
fairly be accepted as a type of more simple cases. Unfortunately 
the only being with whose power of conscious control we have 
any first-hand acquaintance is possessed of a nervous system 
even more complex than that of the chick. Our psychological 
interpretations are inevitably anthropomorphic. All we can 
hope to do is to reduce our anthropomorphic conclusions to 
their simplest expression. The irreducible residuum seems to 
be that wherever an animal, no matter how lowly its station in 
the scale of life, profits by experience, and gives evidence of 
association, it must have some dim remembrance, or, let us now 
say, some re-presentation, of the results of previous behaviour 
which enters into and remodels the conscious situation ; that 
through the re-presentative elements behaviour is somehow 
guided ; and, further, that the centre of conscious control is 
different from the centre of response over which the control is 
exercised. 



II.— The Early Stages of Mental Development 

We use the phrase " mental development " in its broadest 
acceptation as inclusive of, and applicable to, all phases of 
effective consciousness. We shall assume that throughout 
this development there is a concomitant development of nerve- 
centres and of their organic connections. And we shall further 
assume that experience, as such, is not inherited. 

The nature of the grounds on which the latter assumption 
is based must first be briefly indicated. It is commonly 
asserted that fear of man, the inveterate hunter and sportsman, 
is inherited by many animals, as is also that of other natural 
enemies. This is, however, questioned, or even denied, by 
many careful observers. Mr. W. H. Hudson has an excellent 
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chapter on " Fear in Birds " in iiia " Natui-alist. in La Plata," 
and couclndea that fear of particular enemiea is, in nearly all 
casea, the reanlt of espericnce icdividually acquired. I have 
found that pheasants, partridges, plovers, domestic chicks, and 
other young birds, hatched in an incubator, show no signa of 
fear in the presence of dog or cat, so long tm the animal is not 
aggressive. It should be mentioned, however, that Miss M. 
Hunt " asserts that chicks do show inherited fear of the cat. Dr. 
Thorndike's t observations, on the other hand, support my own, 
which I have aiiiee repeated with the same results. Neither 
bii-ds nor small mammals show any signs of fear of stealthily 
moving snakes. My fox terrier smelt, nose to nose, a young 
lamb which was lying aloue In a field. I was close at hand, and 
could detect no indication of alarm on the pait of the lamb til! 
the mother came running up in great excitement. Then the 
lamb ran off to her dam. "Whenever opportunity has arisen, 
I have introduced young kittens to my fox terrier, and hiwe 
never seen any sign of inherited fear. He was a great hunter 
of strange cats, but was trained to behave politely to all 
birds and beasts within the precincts of my study. It is true, 
that he was on goud terms, or at least terms oF permissive 
neutrality, vrith the kittens' mother- And it may !« said that 
this was inherited ; i)ub such an argument cannot apply in the 
case of pheasant or lamb. 

Here, as throughout our study of animal behaviour in its 
cottscioua aspect, ne have not only to conduct observations 
with due care, but to draw inferences with due caution. 
Douglas Spalding described how newly hatched turkeys 
showed signs of alarm at the cry of a hawk ; and he inferred 
that, since this sound was quite new to their individual expe- 
rience, the alarm was due to the inheritance of ancestral 
experience of hawks. Rut since young birds show signs of 
alarm at any sudden and unaccustomed sound — a sneeze, the 
^^u of a toy horn, a loud violin note, and so forth— the safer 
^^^Bpce eeeina to be that they may be frightened by strange 

^^^^a * American Joiinnl n/ Piydioltgy. vul. H., No. I. 

^^^^1 t Pii/ekologieal Berietr, rol. vi., No. 3. 
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sounds of many kinds. But this does not imply the inheri- 
tance of experience, which is essentially a discriminating pro- 
cess. There is no sufficient evidence that a peculiar cry 
suggests the hawk, of which the progenitors have acquired 
bitter experience ; nothing to justify the belief that the sound 
carries with it inherited meaning. And as with hearing, so 
with sight. Young birds may be frightened by many strange 
objects. I have seen a group of several species, filled with 
apparent alarm at a large white jug suddenly placed among 
them, at balls of paper tossed towards them, at a handkerchief 
dropped in their midst. It is, in fact, their inexperience which 
is often the condition of such fear. As Mr. Hudson says : * 
" A piece of newspaper carried accidentally by the wind is as 
great an object of terror to an inexperienced young bird as a 
buzzard sweeping down with death in its talons." 

Until recently it was commonly asserted that birds avoid 
gaudy but nauseous or harmful insects through the inheri- 
tance of experience gained by their ancestors through many 
generations. But here again the inference seems to have been 
incautiously drawn. Of the hundreds of young birds I have 
had under observation, not one has avoided the peculiarly dis- 
tasteful cinnabar caterpillar, until it had gained for itself 
experience of its nauseous character. So too of wasps and 
bees. Only through experience are these avoided. It is true 
that chicks may shrink from them if they buzz or even walk 
rapidly towards them. But a large harmless fly will inspire 
just as much timidity. As the result of careful observations, 
Mr. Frank Finn t concludes " that each bird has to separately 
acquire its experience, and well remembers what it has learnt." 
And with this conclusion my own observations are entirely in 
accord. 

Such is some of the observational evidence on which is 
based the provisional hypothesis that experience, as such, is 
not inherited. What, then, is inherited ? Clearly the organic 
conditions under which experience can be acquired. Since a 

* « Naturalist in La Plata/* p. 88. 

t Journal Asiatic Socitty of Bengal^ Ixvii., part ii., 1897, p. 614. 



young bird inherits a tendency to peck at small objects, espe- 
cially, in the case of some birds anch as plovers or partridgea, 
at small moving objects, opportanitiea are afforded for dis- 
crimination in accordance with the reaiilta of esperience. 
Since its inherited timidity leads the chick to shrink from 
many things seen or heard, a wide range of conscious data is 
supplied. Inheritance provides the raw material of organic 
behaviour for effective consciousness to deal with in accord- 
ance with the resnlts ^hich are its data. 

Having thus cleared the ground and laid bare some at 
least of the aasnmptions which we accept as foundations on 
which to build, we may now follow up the line of treatment 
which was suggested in the first section of this chapter. 
Remembering that out aim is to understand the influence of 
couBciousnesH on behaviour — or, in more accurate, if more 
cnmbrona phraseology, the inflneace of certain nerve-centres 
which have for their concomitant what we have termed effec- 
tive conscionsness— the ([uestioas which present themselves 
in any given case are : What is the conscious situation which 
is effective in guidance ? what elements enter into the situa- 
tion, whence ate they derived, and how were they introduced ? 
how do they take effect in behaviour ? 

If it be true that, in many of the lower forms of life, con- 
Bcionsnes? or sentience, though presumably present in some 
dim form, is merely an accompaniment of organic behaviour 
without reaching the level of recognizable effectiveness ; and 
if, during the development of one of the higher animals from 
the fertilized ovam, the early stages of organic beliaviour are 
in like manner merely sentient ; it follows that, when effec- 
tive oonsciousuesB enters upon the scene (who eso say at 
what exact stage of evolntion ?), it finds itself a partner in a 
going concern. Much organic business is being transacted 
with orderly regularity ; preparations have been made for 
more extensive operations ; and energies lying dormant, or 
expending themselves aimlessly in starts and twitches, await 
the gnidance which shall direct them to higher and wider 
biological ends. Or, to vary the analogy, 
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the heir to a wide estate, over which he has no control until 
he comes of age. Up to that time the estate is managed in 
strict accordance with the dictates of the hereditary bequest. 
He may be aware of what is going on, but merely as a spec- 
tator without power of interference. And when he comes into 
possession his first business is to gather up the threads. He 
must learn bit by bit how the estate is being managed, that he 
may have data for the guidance of his own management 
within the wise limits of the hereditary entail. 

Now, when a mammal is born, a bird is hatched, an insect 
emerges' from the chrysalis, we have, if not the beginning, at 
any rate a great and sudden extension of the range of effective 
consciousness. In the case of the mammal and bird the 
experience gained in the womb or within the egg-shell is 
presumably of little value for the wider life upon which an 
entrance is made. It is true that an insect has passed through 
a previous stage of active and no doubt consciously guided 
existence as a caterpillar. But we do not know whether the 
experience thus acquired is effectual for use in the later imago 
stage. And we may perhaps infer from the extensive re- 
modelling of the nervous system, which occurs during the 
chrysalis sleep, that this itself serves to break the continuity 
of experience. In any case the newly hatched chick, if it 
inherit no experience, and can have gained little of guiding 
value in the egg, enters upon a situation which from the 
number and variety of the data supplied may well seem to 
us bewildering. If we picture ourselves in such a position, 
with sights, sounds, motor sensations, touches, and pressures 
raining in upon a virgin experience, we wonder how we should 
make a beginning ; how we could possibly decide on the first 
step towards reducing this multiplicity and diversity to some- 
thing like unity and order. And perhaps we wonder how we 
ourselves made a beginning when we were pink newly born 
babies. 

If it may be said without paradox, we never did make a 
beginning. The beginning was made for us. For we habitually 
associate ourselves with the control centres, and regard our 
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bodies, like our wutchee, iis ours aad not ua. We wiud the 
liodilj watch, and set its hands from time to time; but we 
did not mnke it, and it was alreatiy going when heredity 
banded it to us over the counter of birth. The first step 
towards reducing the seeming chaos of sensory experience to 
something like order is not due to the selection by conscious- 
ness of this or that element for prominence among the rest, 
bnt to the thruBting forward of certain modes of behaviour 
by the conditions of organic life. The dift'erentiation of the 
field of Tision in the chick ia not effected by any conscious 
determination to fix the attention on that wriggiing maggot, 
but tbrongh the congenital response it calls forth. This serves 
not only to make the gmb stand out clearly amid its snrround- 
JugB, but also to emphasize a motor group, called into vigorous 
action in the midst of other motor sensations, and, in rapid 
sequence, to lay aLress on a sensation of taste suddenly called 
into prominence. 

Nor, as we have seen, do the organic effects cease here. 
The functional action of three sensory centres is thus called 
into play, Bnt they are constituent parts of one nervous system. 
The direct stimulation of each by nerve iinpnlses from eye, 
motor organs, and beak, gives temporary predominance to 
certain sensory data which arc termed prcaentatire, Bnt the 
several centres are connected with each oth-jr. And thence- 
forward, in subsequent stag^ of experience, the direct stimula- 
tion of the visual centre indirectly calls into play the other 
two, BO that the presentation through sight evolves re-prcsenta- 
tiona of the motor group, and of taste. Hence sentience is 
not sufficient for guidance ; there must be conseii/ieiiee involving 
the presence of several elements. But these elements must not 
be regarded as separate save in our analysis ; they form con- 
stituent parts of the coalescent situation as a whole, of which 
alone the chick is presumably conscious, without analysis of 
detail. 

It ia just because the chick is a going concern when con- 
■cionsnesB comes o 
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of congenital behaviour is p^rt of the 
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organic heritage — that the early stages of the acquisition of 
experience proceed so rapidly and so smoothly. The animal 
has not to make and fashion the early conscious situations ; 
it has only to accept them. It has not at first to enforce 
order on the multiplicity of sensory dat.a rainiog in upon the 
conscious centres ; it has only to take note of the existing 
order among them. It has not painfully to learn how to 
co-ordinate the efferent impulses proceeding to the many 
muscles concerned in some simple response ; it has only to be 
sensitive to the response as a whole. It has not to select the 
association of this, that, and the other group of data within a 
coalescent situation ; organic behaviour provides it with pre- 
determined sequences ready made — sequences which have for 
generations received the emphatic sanction of natural selection. 
Congenital tendencies which it has inherited but not acquired 
determine all its earliest behaviour, determine what elements 
in the sensory complex shall be thrust into conscious jaro- 
minence, determine in what manner these data shall be asso- 
ciated ; detennine, in fact, what salient points in the developing 
situations shall stand out clearly from the rest, and how these 
salient points shall be grouped and linked by the connecting 
threads of association and shall coalesce into effective wholes. 

And if in the comparatively helpless human infant the 
congenital modes of response seem less organized than those 
of the chick, if there is a larger percentage of random and 
apparently aimless movements, if the organic management of 
the bodily estate is less definitely ordered by the terms of the 
hereditary bequest, if there is more of maternal guidance and 
fosterage ; still the data are provided in a substantially similar 
way. The situations are indeed destined to become more 
complex, the distinctions which arise in consciousness are more 
numerous, the coalescence and association include a wider range 
and succession of salient points ; a longer time is required to 
become acquainted with the transactions of a business con- 
ducted in a far greater number of centres : but, at least in the 
early stages, the data are of the same kind, and are emphasized 
in the same way. Presentation and re-presentation play a 
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eimilar role ; aud the chief difference lies in the fact that 
less stereotyped congenital behaviour is supplemented by 
some gnidancc, probably far lesa than is generaUy supposed, 
fi'om those who lovingly minister to the coai-sc of infant 
development. 

No uttempt can here be made to trace even in ontline (an 
outline which must in any case be imaginary and conjectural) 
the sei^uence of situations which marks the course of mental 
development in its earlier stages. An example may, however, 
serve to show how the exercise of congenital tendencies may 
give rise to a new situation, and lead to a further development 
of behaviour. 

I kept some young chicks in my study in an improvised pen 
flooi'ed with newspaper, the edges of which were tni'ued up and 
supported, to form frail but sufticient retaining walls. One of 
the little birds, a week old, stood near the corner of the pen, 
peeking vigorously and persistently at something, which proved 
to be the number on the page of the turaed-up newspaper. 
He then transferred his attention and his efforts to the corner 
of the paper just within his reach. Seizing thia, he pulled at 
it, bending the newspaper down, and thus making a breach in 
tbe wall of the pen. Through this lie stepped forth into the 
wider world of my stddy. I restored the paper aa before, 
canght the bird, and replaced him near the scene of his former 
efforts. He again pecked at the corner of the paper, pulled it 
down, and escaped. I then put him back as far 
from the spot. Presently he came round to the same c 
repeated his previous behaviour, and again made his escape. 

Now, here the inherited tendency to peck at small objects 
led, through the drawing down of the paper, to a new sitiia- 
CioD, of which advantage wna taken. The little drama con- 
sisted of two scenes, which may be suflicieatly deeoribed as 
" tbe corner of the pen," and "' the open way," this being the 
BCtjucnco in experience, Subsequently the first scene was 
again enacted in preaentative terms, and there followed fii-st 
a re-presentation of scene ii., with its associated behaviour, 
k then the presentative repetition of this scene. We may 
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take this as a sample of the nature of a conscious situation 
which is effective in guidance. We have seen the nature of 
the elements (sensory data, including as essential those sup- 
plied by the behaviour itself, with a pleasurable or painful 
tone) which enter into such a situation ; we have seen that 
they owe their primary origin to direct presentation, but that 
they may be subsequently introduced indirectly in re-presenta- 
tive form ; we have seen that the situation as a whole results 
from the coalescence of the data. There only remains the 
question how the felt situation takes effect on behaviour. 
And to this question, unfortunately, we can give but a meagre 
and incomplete reply. All we can say is, that connections 
seem to be in some way established between the centres of 
conscious control and the centres of congenital response ; and 
that through these channels the responsive behaviour may be 
either checked or augmented (as a whole or in part), accord- 
ing to the tone, disagreeable or pleasant, that suffuses the 
situation. How this is effected we do not fully know, 

III. — Later Phases in Mental Development 

Some surprise may be felt that in our brief discussion of 
the early stages of mental development nothing has been said 
of percepts and concepts, nothing of abstraction or generaliza- 
tion. The omission is not only due to a desire to avoid the 
subtle technicalities of psychological nomenclature. It is 
partly due to the wish not to forejudge a difficult question of 
interpretation. Spirited passages of arms from time to time 
take place between psychologists in opposing camps, as to 
whether animals are or are not capable of forming abstract 
and general ideas ; and untrained camp followers hang on the 
skirts of the fray, making a good deal of noise with blank- 
cartridge. The question at issue turns partly on the defini- 
tions of technical terms ; partly, when there is agreement on 
this point, on the interpretation to be put on certain modes of 
behaviour. Nothing seems at first sight much easier than to 
say what we mean by an abstract idea or by a general idea. 
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We are tbinking about colour, wkicli is both abstract and 
general — abstract, because iu itself it is a special quality of 
visible objects floated oiT, so to Bpeak, from other qualities, 
snch as hurdocas and weight, eliape aud she ; general, because 
it includes many different colours iu one group. Looking up 
at the bonksbclvoa, we see a volume with a red back. We 
iiegicct the shape, the contents, the lettering ; it is the colour 
with which we are immediatfly concerned, which forms an 
important feature in the present thonght-aituation ; and this 
is, in virtue of that situation, abstracted from the rest. But 
a chick a few days old may have acquired esperiencc of several 
kinds of cat<.'r[ii liars much alike in shape and size ; of which, one 
kind is ringed with orange aud bl.ick. And while the others 
are eagerly seized, catGrpilJars of this kind are left untouched. 
It is not the size or the shape which is an L-ffcctive elemeut in 
the Bitnation ; it is the peculiar coloration of the cinnabar 
cuterpillars. Now, does the effectiveness of this quality in 
the stiniulns justify the inference that the chick forms an 
abstract idea of colour ? That clearly depends on om- defini- 
tion of abstract idea, and on our inferences concerning the 
nature of tiie chick's mind. 

A dog lies dozing u]x]n the mat, and hears a step in the 
porch without. Hia behaviour at once shows that this entei-a 
into the conscious situation. 'I'here is, moreover, a marked 
difference according as the step has the familiar fall of the 
master's tread, the well-known shuille of the irreprtssihlc 
butcher's lad, or an unfamiliar sound. These several situations 
are, without question, nicely distinguished. Let us suppose 
the situation of the moment is introduced by a strange foot- 
fall. It aeenis to suggest man ; but this cannot be any parti- 
cular man, since he is as yet invisible and is a stranger. Does 
the dog, then, frame a general idea of man ? Does the chamois 
do so when, bounding across the snow field, he stops suddenly 
on scenting the distant footprints of a mountaineer ? Do you 
do 80 when you hear the bleating of an invisible lamb in the 
meadow behind yonder wall ? Here, again, the answers we 
t to these questions depend partly on the esact meaning 
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of the term " general idea ; " partly on our interpretation of 
what passes through the mind of the being concerned. We 
have sought, so far, rather to avoid than to answer these 
questions. We seem to be on safe ground so long as we 
content ourselves with saying that the orange and black of 
the cinnabar caterpillar, the strange footfall, or the trail of 
the mountaineer, enter as effective elements into the immediate 
conscious situation. 

But when we pass to the higher phases of mental develop- 
ment we can no longer wholly ignore such questions. When 
we are dealing with intellectual human beings, there can 
be no doubt that they at least are capable of framing, with 
definite intention, and of set purpose, both general and abstract 
conceptions. And how do they reach these conceptions ? By 
reviewing a number of past situations, analyzing them, in- 
tentionally disentangling and isolating for the purposes of 
their thought certain elements which they contain, and 
classifying these abstracts under genera and species — that is 
to say, into broader and narrower groups. The primary and 
proximate object of this process is to reach a scheme of thought 
by which the scheme of nature, as given in experience, can be 
explained. And, no doubt, underlying this primary object is 
the purpose of guiding future behaviour in accordance with 
the rational scheme which is thus attained. Man is sometimes 
described as par excellence the being who looks before and 
after. All his greatest achievements are due to his powers of 
reflection and foresight. 

What share the symbolism of speech takes in the process 
briefly indicated in the last paragraph is the subject of much 
discussion. Without going so far as to urge that the very 
beginnings of reflective thought are inexplicable without its aid, 
it may be accepted as obviously true that words are a great 
assistance. They may be regarded as intellectual pegs upon 
which we hang the results of abstraction and generalization. 
It may be said that we often think in pictures or images, and 
not in words ; but the more abstract and general our thought, 
the more it is dependent on the symbolic elements. 
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We may say, then, that the higher phases of mental 
development are characterized by the fact that the eituabious 
contain the prodncts of reflective thought, presumably absent 
in the earlier stages ; they are further characterized by a new 
pnrpQBe or end of consciousness, namely, to explain the 
situations hitherto merely accepted as Lhey are given in pre- 
sentation or re-preacntation ; they require deliberate attention 
to the relationships which hold good among the several 
elements of successiye sitnations ; and they involve, so far as 
behaviour is concerned, the intentional application of an ideal 
scheme with the object of rational guidance. We shall follow 
Dr. Stout in termmg this later stage of mental development 
the idealmml stwje ; and in speaking of the simpler aituationa 
considered in the preceding section as belonging to the 
percqitiinl stage. 

It should be observed that we are not atteraptiug to 
determine just where, iu the scale of organic existence, the line 
between the perceptual and the ideational stages of mental 
development is to be drawn. We are certainly very far from 
asserting that the one does nob give rise to the other in the 
course of an evolution which is orderly and progceasive. We 
ore merely contracting the rational guidance of effective 
consciousness at its besb with bhc earlier embryonic condition 
out of which it has arisen by natural genesis. In doing this 
we have been forced to make some reference to the difficulties 
of technical nomenclature. And some further reference is 
necessary lest our point of view be misunderstood. 

We shall regard these abstract and general ideas as the 
products of an intentional pui-poae directed to the special end 
of isolating the one and of classifying the other ; we shall 
reserve the term rational for the conduct which is guided 
in accordance with an ideal scheme or deliberate plan of 
action ; while for behavionr to the guidanoe of which no such 
reflection and deliberation seems to have conbributed we shall 
reserve the term inklligmt. If, for example, the rejection of 
a cinnabar caterpillar by the chick is the direct result of 
^n||ience through the re-presenbabion in the new eittiatioa 
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of certain elements introduced during the development of 
a like situation, we shall call it an intelligent act. But if we 
have grounds for supposing that the situation is reflectively 
considered by the chick in relation to an ideal and more or 
less definitely conceived plan of action which is (perhaps 
dimly) taking form in its mind, we shall regard it as so far 
rational. And so, too, in other cases of animal behaviour. Now, 
with regard to the control through which consciousness is 
effective in the guidance of behaviour, it is necessary, in view 
of these considerations, to distinguish its intelligent from its 
rational exercise. And this is of importance since we generally 
speak of control in the latter sense in reference to human 
conduct. Intelligent control (on the perceptual plane) is due 
to the direct operation of the results of experience without 
the intervention of any generalized conception or ideal. In 
rational control (on the ideational plane), such conceptions 
and ideals exert a controlling influence. If, to prevent a boy 
sucking his thumb we administer bitter aloes, we trust to 
intelligent control through the immediate effects of experience ; 
but if he be induced to give up the habit because it is babyish, 
he so far exercises rational control. What we call self-control 
is of this type. Only one more distinction need be drawn. 
Intelligent behaviour, founded on direct association gained 
through previous experience, we shall attribute to impulse ; but 
for rational conduct, the outcome of reflection and deliberation, 
we seek to ascertain the motive. In human affairs our motives 
are referred to certain categories each of which presupposes an 
ideal scheme, prudential, aesthetic, ethical, or other. To act 
from motive and not from impulse is to act deliberately, 
because we judge the action to be expedient, seemly, or right, 
as the case may be. If, then, we contrast the lower perceptual 
stages of mental evolution with the higher ideational phases, 
the former includes behaviour due to impulse ; but from it 
conduct due to motive is excluded. 
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IV. — Ths Evolution op Consciousness 

e origin of conBciousness, like that of niatter or energy, 
^ra to be beyond the pale of acieiititic discusHion. The 
appearance of effective conacionsness on the scene of life does 
indeed seem to justify the belief in the prior oxiBtence of sen- 
tience aa the mere accompaniment of organic behaviour. E^. 
nihilo nihil Jit. Aud since effective conscionsness mnst, on this 
principle, be developed from Bomethiug, it Is reasonable to 
assume that this aomethiug is pre-existitig sentience. A^ain, 
we may assume that this sentience is a concomitant of all life- 
processes, or only of some. But we have no criterion by which 
we can hope to determine which of these alternatives is the 
more probable. 

We appear, however, at all events to have evidence that 
wheu effective conaciousuesa does enter ou the scene and play 
its part in the guidance of behaviour, its progress ia, in tech- 
nical pliraaeology, marked by that differentiation of conscioua 
elementa, and tjjat integration of these differentiated items, 
which are seemingly the correlatives of the differentiation and 
integration of nervous systems. There is thus, presumably, a 
progressive dovelopmont of orderly complexity in the conscious 
situations of which controlled or guided behaviour is the out- 
come, Aud when this haa reached a certain stige — ^what sta^^e 
it is most difficult to determine — the relationships, at hrst 
implicit in the conscioua situations, as they naturally arise iu 
the course of experience, begin to b3 rendered explicit with the 
dawn of reflection. Intentional abstraction and gcneraUzatiun 
to which data are afforded by the reiterated emphasis in ex- 
perience of the salient features in successive situatioua, supply 
new elements to the more highly developed situations of 
rational life. Ideal schemes and plans of action, the products 
of reflection and foresight, take form in the miud and enter 
into the conscious siliiation. And the intelligent auimal, 
hitherto the creature of impulse, guided only by the pleasnr- 
~'ftor puinfnl tone which gives colnnr to experience, becomes 
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a rational being, capable of judging how far his own behaviour 
and that of others is conformable to an ideal. 

If, then, we were asked to characterize in the briefest 
possible tenns the stages of conscious evolution, we should say 
that in the first stage we have consciousness as accompaniment ; 
in the second, consciousness as guide ; in the third, conscious- 
ness as judge. And if we were pressed to apply distinctive 
terms to these three, we should adopt St. George Mivart's 
term consentience for the mid-phase, and speak of mere sentience 
in the first stage ; consentience in the second ; and conscious- 
ness, with restricted signification, in the third and highest 
stage. Such a distinction in terms is, however, a counsel of 
perfection, and we shall not attempt to preserve it in the 
following pages, in which the word " consciousness " will be 
used in a comprehensive sense. 

Ever since the publication of Darwin's " Origin of Species," 
evolutionists have been divided into two sections where con- 
sciousness in the narrower sense is under discussion. The 
members of the one have contended that, though the physical 
and perhaps the lower mental nature of man is the outcome of 
evolutionary process, his higher mental attributes are of other 
origin. The members of the second section have urged that 
the higher not less than the lower characteristics of the mind 
of man have been evolved. It is somewhat strange that 
naturalists who accept the latter position are not infrequently 
impatient when any serious attempt is made to discuss it from 
the standpoint of psychology. It is, however, becoming more 
and more clearly evident that the discussion of the relation of 
the animal to the humau mind, if it is to be made a subject of 
scientific inquiry, must be conducted on psychological lines by 
those who have devoted years of study to the subject. In this 
work such a discussion will be attempted, and animal behaviour 
will be treated as the precursor of human conduct, and as 
affording evidence of the germs from which the distinctively 
human mental attributes may have been evolved. 



CHAPTER III 
INSTINCTIVE BEHAVIOUR 

I.— 'Definition op Instinctive Behaviour 

There are probably few subjects which have afforded more 
material for wonder and pious admiration than the instinctive 
endowments of animals. "I look upon instinct," wrote 
Addison in one of his graceful essays, " as upon the principle 
of gravitation in bodies, which is not to be explained by any 
known qualities inherent in the bodies themselves, nor from 
any laws of mechanism, but as an immediate impression from 
the first Mover and the Divine Energy acting in the creatures." * 
In like manner Spence said : " We may call the instincts of 
animals those faculties implanted in them by the Creator, by 
which, independent of instruction, observation or experience, 
and without a knowledge of the end in view, they are all alike im- 
pelled to the performance of certain actions tending to the well- 
being of the individual and the preservation of the species." t 
According to such views, instinct is an ultimate principle the 
natural genesis of which is beyond the pale of explanation. 
But similar views were, at the time these passages were written, 
held to apply, nob only to animal behaviour, but also to animal 
structure. The development of the stag's antler, or of the 
insect^s wing, was also regarded as " an immediate impression 
from the first Mover and the Divine Energy acting in the 
creatures." This view, however, is, neither in the case of 

♦ Spectator, No. 120. 

t Kirby and Spence, "Introduction to Entomology," Letter xxvii. 
p. 537 (7th Edit., 1858). 
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structure nor in the case of behaviour, that entertained by 
modem science. It is indeed an expression of opinion con- 
cerning the metaphysics of instinct. Leaving the question of 
ultimate origin precisely where it stood in the times of Addison 
and of Spence, modern science seeks to trace the natural ante- 
cedents of all natural phenomena, and regards structure and 
behaviour alike as the products of evolution, endeavouring to 
explain the manner of their genetic origin in terms of 
progressive heredity. 

Omitting, therefore, all reference to problems which, how- 
ever important, are beyond the limits of scientific inquiry,* 
we may take as a basis for further discussion Spence's definition, 
according to which the instincts of animals are those faculties 
by which, independent of instruction, observation, or experi- 
ence, and without a knowledge of the end in view, they are all 
alike impelled to the performance of certain actions tending to 
their own well-being and the preservation of the species. 

Let us first consider the reference of instinctive actions to 
a faculttj by which animals are said to be impelled to their 
performance. Paley also defined instinct as " a propensity 
prior to experience." And unquestionably in the popular con- 
ception it is usual to attribute instinctive acts to some such 
conscious cause. But it will be more convenient, for the 
present, to consider instinctive behaviour from the objective 
point of view, as it is presented to our observation ; we may then 
proceed to the further consideration of the conscious con- 
comitants which may be inferred. From the objective point 
of view, therefore, we may agree with Professor Groos, who 
says t that " the idea of consciousness must be rigidly excluded 
from any definition of instinct which is to be of practical 
utility," since " it is always hazardous in scientific investigation 
to vftflow an hypothesis which cannot be tested empirically." 
In this we have the support of Dr. and Mrs. Peckham, whose 
studies of the life -histories of spiders and wasps are models of 

* Cf. supra, p. IS. 

t **The Play of Animals/' translated by Elizabeth L. Baldwin, 
p. 62. 
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careful and patient investigation. " Under the term Instinct," 
they say, "we place all complL's acts which ore performed 
previons to esperienco, and in a similar manner by all members 
of the same sex and race, leaviug out as non-csaential, at this 
time, the question of whether they are or are not accompanied 

It may be said, however, that some reference to the conscious 
aspect of instinctive behaviour is implied by saying that the 
acts are performed without instruction or experience. But the 
reference at present is wholly negative, "We may say, as 
the result of observatiou, that instinctive acta are performed 
under such circumstances as exclude the possibility of guidance 
in the light of iudividnal experience, and render it in the 
highest degree improbable that tlicro exists any idea of the end 
to be attained. But this is a very different position fi-om that 
of asserting the presence of a positive facnlty or propensity 
which impels an animal to the performance of certain actions. 
This it is which, from the obaervational point of view, is 
nnuecessary. For the reference of a given type of observed 
behaviour to a "propensity" bo to behave or to a "faculty" 
of thus behaving, is no more helpful than the reference of the 
development of any given type of structure to a " potentiality " 
BO to develop. We may, therefore, without loss of precision, 
Bimplify Spence's definition by stating that instinctive behaviour 
is independent of instruction and eiperience, and tends to the 
well-being of the individual and the preservation of the species. 

Let us next consider the clause which affirms that instinctive 
behaviour is prior to experience. This is well in line with the 
diatincHon now drawn by biologists between cougcnital and 
acquired char.icters. It refers them to the former category, and 
tmplits that the organic mechanism by which they are rendered 
poasihlc is of giTminal origin. This is not, however, universally 
admitted. Professor Wnndt, for example, approaching the 
subject from the point of view afforded by the study of nuiu 
and the higher animals, gives to the terra a wider moaning, 
'. anil Elizaboth O, Peckhum, "On liie InBlincls nnd 

ja of the SoliUrj Waspa," p. 231. 



^HjbLtoor 



66 INSTINCTIVE BEHAVIOUR 

and 80 defines instinct as to include acquired habits. '^ Move- 
ments," he says,* " which originally followed upon simple or 
compound voluntary acts, but which have become wholly or 
partly mechanized in the course of individual life, or of generic 
evolution, we term instinctive actions." In accordance with 
this definition, instincts fall into two groups. Those " which, 
so far as we can tell, have been developed during the life of the 
individual, and in the absence of definite individual influences 
might have remained wholly undeveloped, may be called acquired 
instincts." They have become instinctive through repetition.! 
" To be distinguished from these acquired human instincts are 
others which are connate^ Now, there can be no question 
that behaviour which has become habitual through frequent 
repetition is frequently, in popular speech, described as in- 
stinctive. AVe hear it said that the experienced cyclist guides 
•Tiis machine instinctively. And the word is similarly used in 
i^any like cases. But we shall find it conducive to precision 
and clearness of thought to emphasize the distinction between 
^.what is acquired in the course of life and what is congenital in 
the race. And to this end we shall regard behaviour which 
has " become mechanized in the course of individual life " as 
due to acquired habit, reserving the term instinctive for such 
behaviour as is independent of individual experience. "We 
shall, in short, so far accept Spence's definition. 

In this definition, as in those of the majority of naturalists, 
it seems to be further implied that instinctive behaviour is of 
a relatively definite kind, though it is no doubt subject to such 
variation as is found in animal structure and organization. 
Mr. Rutgers Marshall, however, in a recent work,t protests 
against any such implication, and urges that " this variableness 
is so wide that definiteness of reaction cannot for a moment be 
used as a differentia in relation to instinct without narrowing 
our conception of the bounds of instinct in a manner to be 
deplored." "The actions," he says, "connected with the 
preparation for seK- defence, those connected with protection of 

♦ " Lectures on Human and Animal Psychology," pp. 388, 397, 39D, 
t " Instinct and Keason," pp. 90, 92. 
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the yoiing, with nest-bnildinj, with migration, etc.. these 
attiona are surely to he claBsed aa instinctiye j and yet they are 
esceedinjfly variable and unpredictable in detail ; all that we 
can predict is the general trend of the varying actions which 
result from varying stimuli under varying conditions, and 
which function to some determinate biological end," 

Mr. Marshall then proceeds to argue that we are " warranted 
in Bijeating of the ethical instincts, of the patriotic inBLmcta. 
of the benevolent instincts, and of the artistic instincts ; " and 
thus leads up to the poaition, to be further elaborated in his 
work, that there eiista in man a religious instinct which has 
fulBUed a fuuction of biological value in the development of 
our race. Now, here again there is much in popular nsage of 
the words insHiicl and instinctife which lends support, for 
what it is worth, to Mr. MarshaU'a very hroad conception of 
the range of instinct. Again and again we hear, in the pulpit 
and elsewhere, of the religious instinct ; we hear, too, of the 
benevolent, patriotic, and aitiebic instincts, and moi'e besides. 
But what we are endeavouring to define is a type of behaviour 
which, as such, is prior to instrncbion and experience. Can we 
affirm thiit patriotic aud religious behaviour conforms to such 
a typo ? Is it nni|ueationahly congenital and not acquired ? 
If we are forced to give negative answers to these questions we 
moat regard Mr. Marshall's conception of instinct (one inclusive 
of multifaTJoos tendencies which have a biological value) as 
too broad and too vague to he of any service to ua at this stage 
of our study of animal behaviour. 

What, then, shall we understand by Speuce's phrase that 
instinct involves tlie performance of " certain actions " ? And 
how far shall we accept it ? We shall take it as implying so 
much definiteness of behaviour as renders instinctive acts sus- 
ceptible of scieutilic investigation, and in this sense shall 
accept it with some modification of phraseology. We shall 
freely admit, however, the esistence of variations of instinctive 
behaviour analogous to variations in animal structure. It is 
the occurrence of such variations that renders the natural 
selection of instinctive modes of behaviour conceivable. We 
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shall also admit some, nay much, variation in detail. Take, for 
example, two of the cases which Mr. Marshall cites — nest- 
building and migration. Both involve, not merely a simple 
response to a given stimulus, but a complex sequence of actions. 
In detail there may be much variation even among members of 
the same species. And yet, can it be questioned that the 
behaviour as a whole is in each case relatively definite ? May 
we not even say that it is remarkably definite ? May we not 
even go further, and assert that only on the assumption that 
any given instinctive act is relatively definite, can we regard 
it as a subject for scientific investigation, and can we hope to 
distinguish it from other modes of behaviour ? 

The next point for consideration in Spence's definition, 
which we have taken as our text, is his characterization of 
instinctive acts as ** tending to the well-being of the individual 
and the preservation of the species." Here we have Mr. 
Marshall with us, for he too lays stress on the fact that 
instinctive behaviour has reference to a definite biological end. 
But in saying that the biological end is the objective mark of 
an instinct,* he seems to be in error. Because, in the first place, 
there are other " objective marks," and because, in the second 
place, this objective mark is not restricted to instinctive 
behaviour. According to Spence, a further characteristic of 
instinctive acts is that they are independent of instruction or 
experience ; and this serves to differentiate them from other 
modes of behaviour which are also subservient to a biological 
end. Intelligent behaviour, not less than that which we term 
instinctive, has reference to a biological end. Many intelligent 
acts, for example, have for their object the well-being of the 
individual ; many subserve race preservation ; these bear, every 
whit as much as instinctive acts, the " objective mark " which 
Mr. Marshall regards as characteristic of instinct. And if we 
turn to his subjective criterion— the absence of any conception 
of the biological end which the behaviour subserves — Mr. 
Marshall's position is equally untenable. There are thousands 
of acquired modes of behaviour, dependent on instruction or 

* ^ lufitiuct and Reason," p. 91. 
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experieuce, in whicli there is, on tlie anbjective side, so far as 
we can jndgc, no conception of the biological end to be attained, 
IVhat cdn the animal in the early stages of intelligence know 
of biological ends ? Mr. Marshall's subjective criterion applies 
just as much to a wide range of intelligent behaviour as it does 
to instinctive actions. 

In accepting, therefore, Spence's statement that when animals 
behave instinctivelj they perform, withont a knowledge of the 
end in view, certain actioua tending to their owa well-being 
and the preservation of the species, we mnst take it in coo-i 
nection with the preceding limitation, remembering that they/ 
are also performed withont instrnction and experitnce. 

A further point for very brief consideration is snggested by 
the phrase in which Spence says that anicnals are fill alike im- 
pelled to the performance of certain actions. As it stands it 
is too sweeping and general. Still, we do reqnire some exijlicit 
statement of the facts which he bad in mind when he wrote 
the words " all alike." And we find it with sufficient exactness 
in Dr. Pcckliam'a dtfiiiition, where he comprises under the 
category of instinctive behaviour " all complex acta which are 
performed previous to experience, and in a similar manner by 
all members of the same sex and racJ" This places congenital 
behaviour iu line with morphological structnrc as a subject for 
comparative treatment. 

One more question remains. What shall we understand 
by " complex acts " ? In the first place, it is well to restrict 
the term instinctive to co-orilinaled actions ; and this implies 
the presence of nerve-centres by which the co-ordination is 
effected. We thus exclude the orgauic behaviour of plants, 
since there is no evidence in the vegetable kingdom of 
co-oi-d iuating centres. In tlie second place, the co-ordination 
is, as wo have seen, congenital, and not acquired in the course 
of indiviJnal experience. Young water-birds, and indeed 
young chicks, as soon as they are born, and have recovered 
from the shock of birth, can swim with definite co-ordination 
o[ lug movements. Here the deiiniteness is nut only congenital, 
I tonnate, if we use the latlcr term for an iiiBtinctive activity 
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which is performed at or very shortly after birth. On the 
other hand, young swallows cannot fly at birth ; they are then 
too immature, and their wings are not sufficiently developed. 
But when they are some three weeks old, and the wings have 
attained functional size and power, little swallows can fly with 
considerable if not perfect skill. The co-ordination is con- 
genital, for it is not acquired in the course of individual 
experience ; but it is not connate, since it is not exhibited at 
or shortly after birth. The term deferred may be applied to 
such congenital activities as are thus carried out when the 
animal has undergone a certain amount of further develop- 
ment after birth. 

In the third place, it is customary to distinguish between 
such reflex actions as have already been briefly exemplified,* 
and instinctive behaviour. It is, however, by no means easy, 
if indeed it be possible, to draw any sharp and decisive line of 
demarcation. Instinct has indeed been well described by Mr. 
Herbert Spencer as compound reflex action ; hence the dis- 
tinction between instinctive and reflex behaviour turns in 
large degree on their relative complexity. It would seem, 
however, that whereas a reflex act — such as the withdrawal of 
the foot of a sleeping child when the sole is tickled — is a 
restricted and localized response, involving a particular organ 
or a definite group of muscles, and is initiated by a more or 
less specialized external stimulus ; instinctive behaviour is a 
response of the animal as a whole, and involves the co- opera- 
tion of several organs and of many groups of muscles. Partly 
initiated by an external stimulus or group of stimuli, it is also, 
seemingly, determined in part, in a greater degree than reflex 
action, by internal factors which cause uneasiness or distress, 
more or less marked, if they do not find their normal in- 
stinctive satisfaction. This point, however, may be more 
profitably discussed in connection with the conscious aspect of 
instinct. If, then, we say that reflex acts are local responses of 
the congenital type due to speciahzed stimuli, while instinctive 
activities are matters of more general behaviour, usually 

* Chapter I., Section V. 
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dlviiig a larger measure of central (as opposed to local or 
ganglionic) co-ordinatioii, and due to the more widely-spread 
effects of Btimali in which both esteroal and internal factors 
co-operate, we shall pi-obabiy get aa near as ia possible to the 
distinction of which we are in search. But it must be remem- 
bered that there are cases in which the disLinction can hardly 



We are now in a position to define instinctive behaviour 
as comprising those complex groups of co-ordinated acts whicii 
are, on their first occurrence, independent of experience ; 
which tend to the well-being of the individual and the pre- 
servation of the race ; which are due to the co-operation of 
external and internal stimuli ; which are similarly performed 
by all the members of the same more or less restricted gi'oup 
of animals ; but which are subject to variation, and to sub- 
sequent modification under the guidance of experience. 
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instinctive behaviour is, by definition, independent 
of experience, and since the animals which act instinctively 
are also, in many cases, able to act intelligently, it is clear 
that, apart from hereditary variations, we must expect to fiud 
acfjuired modifications of instinct. As Huber said of bees, 
their instinctive procedure often indicates "a little dose of 
judgment," It is, indeed, exceedingly difficult, as a matter of 
observation, to distinguish between hereditary variation and 
acquired modification. For the rule played by these two 
factors in any given behaviour can ouly be determined if the 
whole life-history of the individual be known, and if there be 
opportunities for comparing it with the complete life-bistorica 
of other members of its race. And this is seldom possible. 

considerations must be borne in mind as we proceed 
study of some of the instinctive modes of behaviour 
;octa. 
If. and Mrs, Pcckham's investigations on tbe Instincts and 
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habits of the solitary wasps have been described in a volume * 
worthy to be placed by the side of Fabre's " Souvenirs." Their 
descriptions seem to glow with the warm sunshine, and are 
redolent of the fresh air which afforded the conditions under 
which the observations were conducted. We can but regret 
that, in extracting from their bright pages some of the salient 
facts, the natural delicacy and grace of their treatment must 
be lost. For we can only give the dry skeleton which they 
have clothed with the flesh of lively detail. They enumerate 
the following primary modes of instinctive behaviour : — 

1. Stijiging. 

2. Taking a particular kind of food. 

3. Method of attacking and capturing prey. 

4. Method of carrying prey. 

6. Preparing nest, and then capturing prey, or the 
reverse. 

6. The mode of taking prey into the nest. 

7. The general style and locality of the nest. 

8. The spinning or not spinning of a cocoon, and its 
specific form when one is made. 

When the young Felopceus emerges from the pupa-case 
and gnaws its way out of the mud cell, with limp and flaccid 
wings, it responds to a touch by well-directed movements of 
the abdomen with thrusts of the sting, as perfect as those of 
the adult. There is clearly no opportunity here for either 
instruction or experience to afford any intelligent guidance. 
Stinging is an instinctive act. And it is an act of which great 
use is made " in the capture of prey which shall serve for food 
to the young — it has a biological end. But the wasps of 
different species do not have to learn by experience what prey 
to attack. It is by instinct, too, that they take their proper 
food-supply, one caterpillars, another spiders, a third flies or 
beetles. So deeply seated, indeed, is the hereditary preference, 
that no fly-robber ever takes spiders, nor will the capturer of 
spiders change to caterpillars or beetles. Some keep to a few 

♦ " On the Habits and Instincts of the Solitary Wasps," by George W. 
and Elizabeth G. Peckhain (1898). 
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BpecieB or genera, while PhiUiiUkus pumtahts preja chiefljf or 
entirely on beea of the genua Haliclus. 

Romanea " thought thiit the manner of atioging and jiara- 
Ijzing thtir prey might "be justly deemed the most remarkable 
iiiatiDct in the world." Spidera, insects, and caterpillars are 
Bt ling, he says, "in their chief nerve-centres, in consequence 
of which the victims are not killed outright, bnt rendered 
motionless ; they are then conveyed to a burrow and, continu- 
iog to live in their paralyzed condition for several weeks, are 
then available oa food for the larvffi when these are hatched. 
Of course the extraordinary fact which stands to be explained 
is that of the precise anatomical, not to say also physiological 
knowIedL,'e which appears to be displayed by the insect in 
Btingiog only the nerve- centimes of its prey." Bimer | thought 
that it "is absolutely impossible that the animal has arrived 
at its Imbib otherwise than by refleetiou upon the facta of 
experience." "At the beginning," hu Bsja, "she probably 
killed larvffi by stinging them anywhere, and then placed them 
in the cell. The bad results of this showed themselves ; the 
larvfe putrified before they could serve as food for the larval 
wasps. In the mean time the mother wasp discovered that 
those larvffi which she had stnng in particular parts of the 
body were motionless but still alive, and thun she concluded 
that larvie stung in this particular way could be kept for a 
longer time unchaogcd as living motionless food." 

Now, since these wasps, when they have stored their iiestB 
and laid an egg on one of the victims, close it up once and for 
all, and take no farther interest in it or its contents, there 
seems no opportunity, at any rate in the existing state of 
maLters, for the acquisition of that experience on which Eimer 
relied. Dut both his explanation and Rotnanes's difficulty are 
bused on the following assumptions : first, that the victims 
are instinctively or habitually stung in the chief nerve-centres ; 
sec'-ODdly, that when thus stung they are not killed but remain 
pjiralyKcd for weeks ; and thirdly, that the marvellously definite 

* " Mental Evolulion iu Animnls,'' p. 'i'.^it, 
'■Urj^Die Evr.lulirm,'' trantliited [•;• J. T. CunQinghiiiu, p. 230. 
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and delicate instinctive behaviour is in direct relation to the 
uniform result of prolonged paralysis and consequent preserva- 
tion of the food in the fresh state. But Dr. Peckham's careful 
observations and experiments show that, with the American 
wasps, the victims stored in the nests are quite as often dead 
as alive ; that those which are only paralyzed live for a vary- 
ing number of days, some more, some less ; that wasp larvae 
thrive just as well on dead victims, sometimes dried-up, some- 
time? undergoing decomposition, as on living and paralyzed 
prey ; that the nerve-centres are not stung with the supposed 
uniformity ; and that in some cases paralysis, in others death, 
follows when the victims are stung in parts far removed from 
any nerve-centre. " We believe," he says, " that the primary 
purpose of the stinging is to overcome resistance, and to pre- 
vent the escape of the victims, and that incidentally some of 
them are killed and others are paralyzed." 

If, therefore, as will probably be shown to be the case, 
these conclusions are found to be generally true for this in- 
teresting group of insects, the mystery of " the precise ana- 
tomical, not to say also physiological knowledge which appears 
to be displayed " by these wasps turns out to be one of our 
own fabrication. Ifc melts away in the light of fuller and 
more searching investigation. 

It must not be supposed, however, from what has been 
said, that the behaviour in the act of stinging is altogether 
indefinite. On the contrary, each species proceeds in a rela- 
tively definite manner with some variation or modification of 
method. Philanthus punctatus, for example, stings the bees, 
on which she preys, under the neck, and the thrust is at once 
fatal. Dr. Peckham further notes that he was only suc- 
cessful in getting the wasps to sting when they were hunting ; 
those that had not yet begun to store the nests paid no 
attention to the bees. This is an example of that internal 
factor to which reference was made in the last section. 
Marchal observed that Cerceris ornata runs the end of her 
abdomen along the under surface of the thorax of the bee, and 
delivers her thrust at the division of the segments — that is. 
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where the sling can eoter. The action does not imply any 
physiological knowledge. In general she begins at the neck. 
Spiders are usually, but not always, Rtung on the ventral 
surface. To gii'e but one more example, Dr. Peckham ob- 
served in three cases the procedure of Ammophila vrnaria 
which preys on caterpillars, and often, after stinging, bitea the 
neck in several places, this process being termed malaxation. 
In three observed captures, all the caterpillars being of the 
same species and alike in size, the thrusta were given ou the 
ventral surface near the middle line, between the segments. 
In the first, seven stings were given at the extremities (there 
being thirteen segments), the middle segments being left 
untouched, and no malaxatiou was practised. In the second. 




Fio. 11. — Solitary Waip Btlngbg OftterpiUar (after Pcckhnm). 



seven stings were again given, but in the anterior and middle 
segments, followed by slight malaxation. In both these eases 
the first three thnists were in definite order, behind the third, 
the second, and the first segments successively. In the case 
of tlic tliird caterpillar, only one thrnst was given, between the 
third and fourth segments — that is to say, in the position of 
the iirst stab in the other cases, — and after this one thmsb 
there was prolonged malaxation. Of fifteen stored caterpillara 
examined, some lived only three days, others a little longer, 
while B few showed signs of life at the end of a fortnight. In 
more than one instance tlie second of the two caterpillars 
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Btored in each nest died and becauae discolouTed before the 
first one was entirely eaten. The larva under such circum- 
stances ate it with good appetite, and then spun its cocoon as 
if nothing nnpleasant had occnrred. 
/ The mode of carrying their booty is in these wasps in- 
1 atinctive, and relatively uniform, Ammophila urnaria grasps 
the caterpillar, near the anterior end, in her mandibles, aod 
carries or drags it beneath her legs, nalking forwards. It is 




generally but not ahvaya willi the ventral surface uppermost. 
Pompilus takes hold of her spider anywhere, but always dr^ 
it over the ground, walking backwards. Oxyielus clasps her 
fly with her hind legs ; Bemhex with the second pair. Each 
works after her own fashion in a way that is relatively umform 
for each species. 

The general style of the neat, its mode of coustrpction, and 
its method of closure, are always performed, says Dr. Peck- 
ham, by each species in a similar manner, not indeed in 
circumstantial detail, but quite in the same way iu a broad 
sense. Variation or modification is always present, but the 
tendency to depart from a nest of a given type is not ex- 
cessive. Some dig in the ground curved tunnels, with or 
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without one or more chambers. Others bore into decaying 
wood ; others use Gbraw9, or make tnunels in bramble stems ; 
while the mud-daubers build cells in which to store the 
fooi and lay the egg. This is Eomctimea deposited on the 
first, sometimes on the last, sometimes on some intermediate 
victim, but generally in much the same place and poBition. 
Ammophila, for instance, lays it on the side of the sixth or 
seventh segment — that is to say, in about the mid position. 

Some species first capture their prey, and then make the 
neat in which it is to be entombed. Others first prepare the 
nest, and then carry or drag their prey to it— often from con- 
siderable distances— <)uite irrespective of what seems to us 
the more appropriate method of the two under the particular 
circumstinces of the case. And the way in which the victim 
is dragged into the nest is similarly a matter of inheritance. 
Each way i^ characteristic of the species concerned, and would 
be an important part of any definition of the animal based 
upon its modes of behaviour. For example, a Sphex places 
her grasshopper just at the entrance of the nest, which she then 
enters herself before dragging in her prey by the antennse. 
When the wasp was in the hole, Fabre moved the victim a 
little way off ; the wasp came out, brought the grasshopper to 
the entrance as before, and wcat in a second time. This was 
repeated about forty times, each time with the same i-eanlt, 
uniil the patience of the naturalist was exhaneted, and the 
persistent wasp took her booty in after her appropriate fashion. 
She must place the grasshopper close to the opening ; she 
mirst then descend and esamine the nest, and, after that, mast 
drag it down. Nothing less than the performance of these 
acts in a certain order satisfies her instinctive impalse. 

In a private letter, from which he kindly allows me to 
quote. Dr. Peckham says ; " AVe have recently made some 
experiments on this wasp (Sji/iej-. Khneumonen). First we 
allow her to carry in her prey undisturbed, to see how far she 
^as faithful to the traditions of her ancestors, and to observe 
her normal methods. On the nest day, when she had placed 
Lcr grasshopper juat at the opening of the nest, and while she 
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was below, we drew it back to a little distance. She came out, 
and we both repeated our operations four times — she running 
down into the nest, always after getting the grasshopper into 
position, and we as regularly drawing it away. The fifth 
time she changed her plan, seized it by the head and backed 
into the nest with it. The next day, at the fourth trial, she 
straddled it and walked head first into the nest with it ; and 
on the fourth day, at the eighth trial, she backed in with it as 
on the second day." These interesting observations show 
that the wasp has sufficient intelligence to modify her pro- 
cedure in accordance with an unwonted situation. The 
"consecutive necessity," as it has been termed, has a potent 
influence, but is not absolute. 

Fabre notes a case of similar consecutive necessity in the 
case of the mason bee, Chalicodoma. If while a bee is pro- 
visioning its nest with honey and pollen the structure be 
destroyed, she sometimes breaks open a completed cell, and, 
having done so, goes on bringing more provision, though the 
cell already contains a sufficient store of food ; and only when 
she has completed the superfluous storing does she deposit her 
^gg and seal up the cell. So, too, when the cell is removed 
in an early stage of construction, and another completed cell 
already partially stored is substituted, the bee, instead of simply 
adopting the new cell, goes on building until the cell is as 
much as one-third beyond the usual height ; then, and not till 
then, does she proceed in due course to the next stage of the 
instinctive procedure, the provisioning of the cell. 

From our general knowledge of animal nature, we should 
expect to find parasitic forms ready to take advantage of the 
material stored by such insects as the solitary wasps and the 
mason bees. It is said that Chalwodoma provides nourishment 
to the larvae of some sixteen unbidden guests. A parasitic 
bee {Stelis nasuta) breaks open a closed cell, and, after deposit- 
ing its eggs, seals it up again with mortar. Since her eggs 
and larvae develop more rapidly than those of the mason bee, 
they are first served with the store of provision, while the 
rightful owner is done out of its inheritance. By a curious 
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act, of wLat appears to lis like retributive Justice, tliese para- 
sitic larvie Gometiiues fall a prey to auother parasite, also a 
hymenopterouB insect named Monoilon/omerns, the larvse of 
which prey on the young of both beea. Another genus of the 
samefainiiy,Ze?«:n/is/4- (Fig. 13, f), also succeeds in piercing with 
its ovipoeilor, at a suitable spot, the walls of the Ghalkoiioma 
cell, and Buapeiids its ourious hooked egg (Fig. 13, o) on the 
delicate cocoon within which the chrjBalis lies. Fabre found 
in some cases as many as five of these parasitic eggs on a single 
cocoon. But ho never found more than one larva in any cell 
that he examined. The following is an epitome of his con- 
clusions and inferences. From the parasitic egg is hatched a 
ininute arched grub, with relatively lar^e head and mandible?, 
and provided with a number of bristles, which aid it in pro- 
gression (Fig, 13, h). It does not, however, at once attick the 
bee larva, but makes a scrios of eiunrsions, the object of which 
is to reach and destroy any other parasitic eggs. This was 
not actually observed, but the eggs were found to have been 
destroyed, and there was seemingly no other means of destruc- 
tion under the conditions maintained. The larva, this done, 
changes its skin and takes on a new form, destitute of bristles, 
with a very small head and minute mandibles (Fig, 18, i). 
In this new form it attacks the C'haUcodoma larva, making 
■A very siuall incisiun, through which the juices of the host 
are transferred to the guest without further injury to the 
grub. It is interesting to note that, if the facts are accurately 
described and the inferences are correct, there are associated 
with two types of instinctive behaviour two distinct types 
of structure. The creature can have no conscions control 
over its ttrnctural development, and there Is no ground for 
assnniing that it has any control over its instinctive behaviour. 

The specialization of structure and of instinctive behaviour, I 
in accordance with a delinlte sct^ucnce of life-conditions, is 
even more remarkable in anotlier of the many parasites which 
Chalicodoma nnwittingly labours to nourish. This time it is 
n fly (_A7-ffffromteba), which lays a minntc egg on the outside 
of Iha cell. From this egg is hatched a slender threadlike 







Fig. 13.— Insect Larvae, a, b, of Sllaris ; c, d, e, of Argyromasba ; g, h, i, 
of Leticopsis ; f, imago of Leucopsh (after Fabre). 
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worm, barely one-fcn-entietli of an inch in length (X'lg. 13, c). 
It has three pairs of longish bristles near the anterior end, and 
a Binglc yet longer pair at the hinder extremity. These aid 
it in creeping over the wall of the cell. Its small head is 
armed with short, stiff bristlea. For many days it wanders 
over the surface of the cell, inserting its bristly head into each 
minute cranny and crack. Thronghont this long period It 
has never a bite nor sup. Probably many of them never 
succeed in finding a crevice by nhieh they can effect an 
entrance, bnt those that do manage to wriggle in undergo a 
change, lose their bristles, and develop a minute suctorial 
mouth, through Khich the contents of the larva arc absorbed 
into their swolHug bodies (Fig. 13, d). When fully grown 
they are quite helpless, aud unable to get out from the cell in 
which they are now imprisoned. For months they lie qniescenb, 
but in the succeeding spring they pass into a pupal condition 
very different from that of most flies. The relatively large 
head is armed with strong siiinca : the middle region bears 
bristles directed backwards ; the posterior cud has short spines 
(Fig, 13, e). Fixing itself to the interior of the cell by the 
latter, it strikes with its armoured head repeated blows on 
the walls of its prison until a breach is at last made, and 
Bufficieiitly enlarged to form a suitable exit. Then the papa- 
skin bursts, and the imago insect emerges and fliea off. 
each stage of life there is the clteest relation between structure 
and behaviour, and each is equally adapted to a biological end 
of which the creature has never had an opportunity of gaining! 
any experience. 

Exceedingly multifarious are the ways in which insects 
thus provide for the future of yonng they will never see. 
Anlherophagus lives in flowers, and is believed to seize with its 
niandihlcs humble bees, which then unwittingly bear the 
parasitic beetle to the nesta in which alone the larvic have 
been fooiid. The larvae of our common oil-beetle (MdoS) are 
parasitic on the bee, Anihophora. It deposits its ten thousand 
eggs without observable discrimination ; but the active young 

tinstinctively seizes and attachos itself to any hairy object. 
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Thousands must go astray. They have been found on hairy 
beetles, flies, and bees of the wrong genus. Some, however, 
become thus attached to the one suitable species, and are con- 
veyed by the Anthophora to her nest, where they promptly eat 
the Qgg she lays. It is not difficult to picture to one's self how 
this incompletely evolved instinct might be further perfected 
by natural selection, through the survival of those females 
which laid their eggs in the haunts of the bee-host. And 
such an advance in instinctive behaviour is seen in another 
and rarer beetle — Sitaris. Her eggs are laid in August near 
the entrance to a nest of the Anthophora. In September they 
hatch to form larvae, which hibernate in groups till the following 
spring. Then they become active (Fig. 13, A), and attach 
themselves to hairy objects. Being near the Anthophora nest, 
there is an increased chance of their fastening upon this bee. 
The chance is still far from good, for if this were so, we should 
not find that the Sltaris laid as many as two thousand eggs. 
Still, on these grounds, we may presume that its chance of 
survival is about five times as good as that of Meloe, which 
lays ten thousand eggs. The larva is said generally to attach 
itself to a male bee, which is hatched earlier than his mate, 
and to pass on to the female at the nuptial period ; but in any 
case it eventually slips on to the egg that she lays. This 
forms the food of the larva during the remainder of this stasre 
of its existence. It then moults and assumes a new form, 
capable of feeding on the honey (Fig. 13, b) ; and, after further 
changes, becomes a pupa, and then assumes the imago condition. 
In these cases the advantage is wholly on the side of the 
parasite. But there arc cases of close relationship between 
insects and flowering plants where the instinctive behaviour 
gives rise to reciprocal benefit. The Yucca is a genus of 
American Liliaceous plants, with large pale sweet-smelling 
flowers ; and these are dependent for fertilization on the 
instinctive behaviour of a small straw-coloured moth of the 
genus Proniiba, Just when the Yucca plant blossoms in 
the summer, the moths emerge from their chrysalis cases. 
They mate ; and the female then flies to a flower, collects a 
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pi;ll(!t of poUen fit>in the anthers, proceeds to another flower, 

pierces the pistil with her sharp ovipositor, lays her e^s 

among tlie ovnlea, and finally darting to tLe atijrma stnfFa the 

pollen pellet into its fnnuel-shaped extremity (Fig. 14). If 

the flower be not thns fertilized 

the ovnlcB do not develop ; and 

if the ovules do not develop the 

grubs which are hatched from tho 

moth's eggs die of starvation. 

There are enough ovnles to supply 

food to the grubs, and leave a 

balance to contiuue the race of 

Yuccas. 

Whether the female moth is 
attracted to the flower by sight 

or Emell, we do not know. And Tig. li.— Yucca flower ami 
whether the male finds the female, 

in the case of the Xucca moth, through scent, we are not 
in a position to state with certainty. It has, however, beea 
ehowD that in certain moths* some odour emitted by the 
female is the attractive stimulus, affectiug sense-organs situated 
on the auteiinffl of the male. To females confined iu an opaqne 
vessel over the moutli of which gauze was tied, the males came 
in nnmbers -, but when a clear glass vessel was inverted, and 
sand was packed round the month, so as to prevent the escape 
of air from the interior, no males came, though the imprisoned 
females were clearly visible. If the antennse of the males were 
either removed or coated with shellac the raotlia failed to 
notice the females even when close to them. In what way the 
intact male is made aware of the direction from wliicli the 
Bccnt couies, we do not know — possibly by differential stimula- 
tion in the antcnuic, the moth instinctively turning in tho 
direction of greater stimulation. It will be seen, therefore, 
that in the case of the behaviour of the Yucca moth — 
behaviour which is essential to the biological end of repro- 
" See A. O. Mnycr " On tho Slating Instinct of Moths." Ann. ami 
ma. of Hat. Uiil., sef. 7, vul. v., Feb., ISKIO, p. 183. 
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duction— there is mucli detail conoerniDg which we are 
ignorant. But for our present purpose the important point to 
notice is that the procedure of the female cannot be due to 
imitation ; nor can it be the outcome of individually acquired 
experience ; for the method of procedure is not gradually 
learnt, but is carried out without apparent hesitation the first 
and only time the appropriate occasion presents itself. Not 
only does the moth take no heed of her grubs, but they are so 
placed that she could not in any case ascertain by observation 
that only if the ovules are fertilized do her offspring thrive. 
She cannot possibly know what effect tte stuffing of the pollen 
on to the stigma exercises, or indeed whether it have any effect 
at all. And yet generation after generation these moths collect 
the pollen from the anthers and bear it to the stigma. Spencers 
words "without knowledge of the end in view'' are amply 
justified in this case, as in other cases of typically instinctive 
behaviour. 



ill.— The Instinctive Behaviour of Young Bibbs 

Since it is easy to hatch birds of many species in an 
incubator, and to rear them under conditions which not only 
afford facilities for observation but exclude parental in- 
fluence, their study has special advantages. One can with 
some approach to accuracy distinguish the instinctive from 
the acquired factors in their behaviour.* 

The callow young of such birds as pigeons, jays, and 
thrushes are hatched in a helpless condition, and require 
constant and assiduous ministration to their elementary 
organic needs. Most of their instincts are of the deferred 
type. But pheasants, plovers, moor-hens, domestic chicks, 
and ducklings, with many others, are active soon after birth, 
and exhibit powers of complex co-ordination, with little or 
no practice of the necessary limb-movements. They walk 

■ ♦ Some of the observations on which the summary of results giren in 
this section are founded are presented in some detail in "Habit and 
Instinct," pp. 29-100. 
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and balance the body so soon and bo well as to show us tbat 
this mode of procedure ia congenital, and baa not to be 
gradually acquired through the guidance of experience. 
Young water-birds swim with neat and orderly strokes the 
very first time they are gently placed in water. Even htt.le 
chicks a day or two old can swim well. Dr. Thorndike, who 
draws attention to thia fact,* appears to accept the view, 




suggested by Dr. Ea3!iford llean, that the movementa are not 
those of swimming but only of running. I have carefully 
watched the action through the glass walla of a tank and 
compared it with tliat of a young raoor-hen. In the two cases 
it is qnite similar in typo, and the type appears to be different 
from that of running, though it is perhaps hard to distinguish 
• Pij/chologital fifcirio, May, 1809, p, 2S6. 
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the two. In any case, the hand over hand action is well 
co-ordinated, and is very different from a mere excited struggle. 
Chicks twenty-six hours old taken straight from the incubator 
drawer, before they had taken food, made directly for the side 
of the tank and tried to scramble out. They gradually sank 
deeper through the wetting of the down, but could keep afloat 
for from two to three minutes. I have made observations on 
chicks of various ages from twenty-four hours to a month, and 
find in all cases similar results ; but with the older birds the 
flapping of the wings and more vigorous action cause them to 
get water-logged more rapidly. There is some apparent distress 
with cries ; but less than one might expect under the circum- 
stances. For the purposes of the above illustration Mr. 
Charles Whymper had before him a sketch I made of the 
leg-action, and instantaneous photographs of the chicks 
swimming for which I am indebted to my colleague Mr. 
George Brebner. I have not observed the behaviour of an 
adult hen when placed in the water. Dr. Thorndike says, 
"there is no vigorous instinct to strike out toward the 
shore," she " will float about aimlessly for awhile and only 
very slowly reach the shore." But Mrs. Foster Wood informs 
me that she has seen a hen leap into a pond after her brood of 
ducklings and swim to the other side, a distance of twenty 
feet. 

Diving, in water-birds, is also an instinctive mode of 
behaviour ; and this is obviously a more difficult procedure 
than swimming, one further removed from reflex action. 
And careful observations have placed beyond question the fact 
that flight is also instinctive. A swallow, for example, taken 
from the nest under conditions which made it practically 
certain that it had never yet taken wing, exhibited guided 
flight, and attempted to alight on a suitable ledge. Of course 
flight is generally a deferred instinct, and is not performed 
until the wings have reached a suitable state of development. 
An instinctive response, which may perhaps be regarded as 
one of its initial stages, is seen in quite young chicks. If 
placed in a basket, and rapidly lowered therein through a foot 
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notwithstanding the fact that it had probably never before 
seen the light of day. 

It must not be supposed that, in adducing flight as an 
example of instinctive behaviour in birds, we are contending 
that it is this and nothing more throughout life. The inference 
to be drawn from the facts of observation is rather that 
instinct provides a general ground plan of behaviour which 
intelligent acquisition, by enforcing here and checking there, 
perfects and guides to finer issues. Few would contend that 
the consununate skill evinced in fully developed flight at its 
best, the hurtling swoop of the falcon, the hovering of the 
kestrel, the wheeling of swifts in the summer air, the rapid 
dart and sudden poise of the humming bird, the easy sweep 
of the sea-gull, the downward glide of the stork — that these 
are, in all their exquisite perfection, instinctive. A rough but 
sufficient outline of action is hereditary; but the manifold 
graces and delicacies of perfected flight are due to intelligent 
skill begotten of practice and experience. 

There are many little idiosyncracies and special traits 
of flight which are probably instinctive — such as enable an 
ornithologist or a sportsman to recognize a flying bird from 
a distance. And the same is true of other modes of behaviour. 
The observer of young birds cannot fail to note and to be 
impressed by many of these. The way in which a little moor- 
hen uses its wings in scrambling up any rough surface is very 
characteristic ; so, too, is the manner in which a guinea-chick 
runs backwards and then sideways at a right angle when 
one attempts to catch him. If suddenly startled, moor-hens 
and chicks scatter and hide ; plovers di'op and crouch with 
their chins on the ground ; pheasants stand motionless and 
silent. Knowledge of the ways of birds enables one to predict 
with tolerable accuracy how each kind will behave under given 
circumstances. That the actions are always precisely alike 
cannot be said with truth ; but that the behaviour is so 
relatively definite as to be readily recognizable can be con- 
fidently asserted. That a moor-hen will flick its tail, that 
a chick wUl dust itself in the sand, that pheasants and 
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partridges will scratch the groanci, tiat a jay «ill ^o tbnnigh 
certain actions in the ladi, that the preenii^ of the ioim will 
tte carried ont in particuW ways— nioor-hens, for examine, 
wringing ouL the water in a [K^oliar mamier, — ukI that itU littae, 
and many other modes of tiehavioar, will be prcsmted in 
relulivtly disfinite ways : all these arc, to borrow a phrnse of 
Dr. Peckham's, bo characteristic of the several groups of birds, 
tUut they would be au iinporUuit part of any definition based 
opon behaviour. And there can be no (jnestion that they are 
instinctive. They may indeed eeem trivial and commonplace, 
ecarcely worthy of special note ; bnt they eerve to show in 
how many dtAaila organic heredity lava the fonndation for 
fatnre behavioar, and affords groups of data for effective 
consciousness to ntilize. 

To show the instinctive nature of snch behaviour, the fol- 
lowing examples will suffice. One of a batch of moor-heu 
chicks showed once, and once only, whun a week old, an in- 
cipient tendency to bathe in the shallow tin of water which 
was placed in their nin, bnt soon desisted ; nor was the action 
re{>eated, thou<;h he and the others enjoyed standing in tlie 
water. Five weeks later one of the batch was taken to a beck, 
lit; walked i|uietly tlirongh the conipaniLively still water near 
the edge ; but when he reached the part of the stream where 
it ran siviftly and broke over the pebbles, he stopped, ducked, 
and took an elaborate bath, dipping his head well nnJer. 
flicking the water over his back, milling his feathers, and 
behaving in a most tharacteriatio manner. Each day there- 
after he did the same, with a vigour that increased up to the 
third morning, and then remained constant. The same bird 
some weeks later was swimming in a narrow part of the 
stream, with gtecp hanks on either side, when he was frightened 
by a rough-haired pup. Down he dived, for the first time in 
his life ; and after a few seconds his head was seen to appear, 
just peeping above the water beneath the bank. 

Ten days after receiving two nestling jays I placed in their 

cage a shallow tin of water. They took no notice of it, 

ig never seen water before ; for they were fed chiefly on 
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sopped food. Presently one of them hopped into it, whether 
attracted by the water or by accident it is difficult to say, 
squatted in it bending his legs, and at once fluttered his feathers, 
as such birds do when they bathe, though his breast scarcely 
touched the water. The other seized the tin in his bill, and 
then pecked at the water, thus wetting his beak. He, too, 
fluttered his feathers in a similar fashion, though he was outside 
the tin and not in the water at all. A little later the first 
again entered the tin, and dipped his breast well into the water ; 
this was followed by much fluttering and splashing. The 
bird took a good bath, as did the other shortly afterwards, 
and then spent half an hour in a thorough grooming, with 
much fluttering of the wings, the crest feathers being con- 
stantly raised and lowered, expressive of an emotional state. 
* Now, in these cases it would be impossible to say whether 
the behaviour was carried out in the manner characteristic of 
the species, prior to experience and independent of imitation, 
on the basis of mere casual and chance observation. But in 
these cases the whole life-history of the individuals concerned 
was known ; and it can be asserted with confidence that the 
behaviour was hereditary, and not acquired by any gradual 
process of learning. Moreover, in each case there seemed to 
be such evidence as observation can afford, that internal 
emotional factors co-operated with the direct external stimuli 
in determining the nature of the behaviour. Whether such 
actions so far contribute to the well-being of the individual as 
to be of decisive advantage it is difficult to say. Some would 
contend that bathing is practised by birds merely for the 
pleasure it seemingly affords ; others would urge that it is a 
means of getting rid of troublesome and presumably hurtful 
parasites, to the attacks of which birds are peculiarly subject. 

One of the most remarkable instincts of young birds is 
that of the cuckoo, which ejects eggs and nestlings from the 
home of its foster-parent. Mrs. Hugh Blackburn found a nest 
which contained two meadow-pipits' eggs, besides that of a 
cuckoo. On a later visit " the pipits were found to be 
hatched, but not the cuckoo. At the next visit, which was 
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after an interval of forty-eigLt honra, we found Ihe young 
cuckoo alone in the neat, and both the young pipits lying 
down the bank, abont ten inches from tlie margin of tho nest, 
but quite lively after beitit; warmed in the hand. They were 
replaced in lin' u^^^t btsidi' the cnekoo, which strug^'led about 




nntil it got its back under one of them, when it climbed back- 
wai'da directly np the open side of the nest, and hitched the 
pipit from its back on to the edge. It then stood qnite upright 
on its legs, which were BtraUdled wide upirt, with the clawa 
firmly fixed halfway <lown the inside of the nest, nnmng the 
interlacing fibres of which the nest was woven, and, strut<;liing 
ita wings apart and bnckwarda, it elbowed the pipit fairly over 



92 INSTINCTIVE BEHAVIOUR 

the margin, so far that its struggles took it down the bank 
instead of back into the nest. As it was getting late, and the 
cuckoo did not immediately set to work on the other nestling, 
I replaced the ejected one and went home. On returning 
next day, both nestlings were found dead and cold, out of the 
nest." * Here we have a definite account by an eye-witness, 
who sketched the young cuckoo, which was naked, blind, and 
could scarcely hold up its head. And her account, itself con- 
firmatory of that given by Jenner in 1778, is confirmed by that 
of Dr. John Hancock,t who witnessed the ejection of a fledg- 
ling hedge-sparrow, which " was put over the edge of the nest 
exactly as illustrated by Mrs. Blackburn." The procedure is 
unquestionably instinctive. 

The sounds uttered by young birds are sufficiently definite 
to be readily recognized and are susceptible of classification. 
In domestic chicks at least six notes may be distinguished. 
First the gentle " peeping " note, expressive of contentment. 
A further low note, a double sound, seems to indicate extreme 
satisfaction and pleasure. Very characteristic and distinct is 
the danger-note— a sound difficult to describe, but readily 
recognized. If a humble-bee, a black-beetle, a big worm, a 
lump of sugar— anything strange and largish — be thrown to 
the chicks, this danger-note is at once heard ; and it serves 
to place others on the alert, though this is perhaps the out- 
come of experience. Then there is the cheeping sound, 
expressive apparently of a state of mild dissatisfaction with the 
present state of affairs. It generally ceases when one throws 
some grain, or even stands near them. Extreme dissatisfaction 
is marked by a sharper, shriller squeak, when one seizes them 
against their incUnation. Lastly, there is the shrill cry of 
greater distress, when, for example, their swimming powers are 
subjected to critical examination. With pheasants a gentle, 
" peeping " note of contentment, a shriller cry of distress, and 
a danger-note, generically like, but specifically distinct from, 

♦ ** Birds from Moidart and Elsewhere," p. 107. Edinburgh : Douglas, 
t Transactions of Northumberland and Durham Natural History Society, 
vol. viii., p. 213. 
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that of the chick, are early differentiated. The complainiog 
note of the partridge ia uttered six or seven times in quick 
siiccesaion, followed by a pause. The note of the plover ia 
high-pitched, and much like the familiar cry of the adult bird, 
to which it owes its popular name of " peewit." 80, too, the 
guinea-fowl in down utters from the first notes quite charac- 
teristic of its kind, while its danger-note is not unlike that of 
the chick or pheasant. The piping of duckliiigs ia compara- 
tively monotonous, and there docs not Bcem to be a definite 
danger-note. AVith moor-hen cbicka, even on the first day, 
two notes are well-marked — a call-note, lower in pitch than 
that of the chick, and rather harsh and rancous, and a " tweet, 
tweet " of pleasure, something like the contented note of a 
canary. Latei', five or six notes are differentiated, the most 
characteristic of which is the harsh "crek, crek," when the little 
bird ia from any cause excited. It is nttercd in a crouching 
attitude, with head thrown back and wings held outwards and 
forwards, waving to and fro in a very characteristic manner. 
That this has suggestive value for other moor-hen chicks is 
shown by its distinctly infectious effect ; if one bird has cause 
to ntter the note and strike the attitude others follow suit. 
While clearly instinctive in their mode of occurrence, while 
they seem to show well the co-oponition of an internal emo- 
tional factor, their biological value aoems to lie in theii' sng- 
gestive tffect on other members of the brood. They form an 
elemeutary hut sufiicient social bond. 

If these notes afford evidence of an incipient social factor, 
the insliact of pecking is distinctively individnalistic. Chicks 
peck with considerable but not complete accuracy of aim at 
practicully anything of suitable size at snitable distance ; but 
it is tbrongh eiperiencc that they learn what to select for food 
and what to reject or leave nntoaclicd. Moving objects, bow- 
ever, are more readily peeked at than those which are still; 
and the instinctive response seems to be stimulated if one tap 
on the ground near the olijecL, or move it with a peaeil, thus 
simulating the action of the hen. And this is even more 
orkcd with pheasants and partridges. Fluvers seize small 
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worms with an avidity which looks like an inherited response 
to the sight of natural food. Pheasants and partridges also 
appear to be specially affected by worms, and when one of them 
seizes a worm for the first time, he shakes it and dashes it 
against the ground. Chicks, a week or ten days old, also seize 
a largish fly or bee with a dash, and maul it on the ground, 
throwing it on one side before again approaching it. And 
such birds seem to show an instinctive tendency to bolt with 
such treasures as caterpillars or small worms. Moor-hens 
cannot at first be induced to take food from the ground. It 
has to be held above them, whereupon they crouch down, with 
head and neck held back, opening their beaks more like the 
callow young of nursling birds ; but they also strike upwards 
at the object — these modes of behaviour being, no doubt, 
correlated with the manner in which the mother moor-hen 
normally feeds her young from her beak during the early days 
of life. Callow fledglings, such as young jays, simply open 
their mouths, gaping widely to be fed. And many will 
respond in this way to such a note as a low whistle, as may 
readily be seen with swallows. But at a later age such birds 
show instinctive modes of reaction of a more complex type. 
A jay, for example, was offered a summer chafer or June bug, 
seized it at once in his bill, and tried to place his foot on it. 
Then he hopped down on to the floor of his cage, dropped the 
beetle, seized it again as it crawled off, and after two or three 
attempts swallowed it, tossing it back from the point of his 
bill into the throat. This was the first time he took food 
from the ground or swallowed it in this manner. 

On the whole, there seems to be much inherited definiteness 
of co-ordination, and some tendency to respond in a definite 
manner to specific stimuli. That there should not be more 
differentiation in this respect than observation discloses is 
probably due to the fact that the parent birds afford, under 
natural conditions, much guidance in the selection of food. 
Since the solitary wasp unerringly seizes its appropriate food, 
since it responds instinctively to specific stimuli, there would 
seem no reason why birds should not show similar instinctive 
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diffcreutialiun. But one lutut remember that ia the case of 
the wasp Ibere ia no parental gaidance ; the inaei-t is more 
completul; depeudent oa instinct than ib the bird to wlioee 
needs the hen assiduously miuiBters. 

It U at first sight surprising that such birds as chicks and 
pheasants do not peck instinctively at still water. When a 
shallow vessel containing water was placed amon^' some little 
chicks, several of them I'an repeatedly through the water, but 
took no heed of it, Then, after about an hour, one of them 
Btandmg in the vessel pecked at his toes, and at once lifted 
his head and drank freely with characteristic action. Another 
Bubseqnetitiy pecked at a bubble near the edge, and then he. 
too drank. lu fact, the best way of inducing them to drink 
is to scatter some gi'ains of fooii in the tiu ; they peck at the 
grains, wliicb catch their eye, and incidentally find the water, 
ami the touch of water in the bill at once leads to the cha- 
racteristic response and congenitally definite behaviour. That 
the sight of a still surface does not itself suffice to evoke this 
behaviour is probably again due to the fact that under nature 
the hen guides them and pecks at the water, when they foUow 
her lead. 

One fact which must be constantly borne in mind is that 
what is iiiherited is instinctive co-ordination, often related to 
a definite stimulus, not instinctive knowledge. A chick pecks 
at a grain when il is at a suitable distance, not because instinct 
prondes him with the knowledge that this is something to be 
seized and tested, but because he cannot help doing so. Ke 
is 80 organized that this stinmlns produces that result through 
on organic co-ordination that is indepemicnt of conscious 
kcionlcdge or experience. How definite is the iidicritod co- 
ordination is shown by many ubsctvatious. A young pheasant, 
only a few hours old, was taken from the incubator drawer, 
and held snugly while a piece of egg-yolk was moved before 
his oyea with the did of fine forceps. He did not peck at it, 
but followed with movements of his head every motion of the 
object in a narrow circle. Simple as this action seems, it 
prt^sents a striking example of co-ordiuated movements 
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accurately related to movements in the visual field, the whole 
performed without any opportunity for learning or practice, 
and less than half an hour after the bird was taken from the 
drawer of the incubator and first saw daylight. Psychologists 
sometimes puzzle their heads over the question how and by what 
steps the field of vision and the field of movement are brought 
into relation with each other ; but in such a case as this, the 
problem ceases to be primarily psychological. The relation is 
purely organic ; the conscious data are grouped from the outset. 
With young jays there was no such co-ordination at first ; and 
when they began after a few days (about twelve or fourteen) to 
follow an object with the head and eye, the movements were at 
first jerky. But a week later, when I swept the food through a 
circle a foot in diameter in front of their cage, it was followed 
smoothly and evenly. Here a certain amount of learning and 
practice, absent in the case of the pheasant, was required. 
And it is difiicult to say what proportion of the final result 
was acquired, what proportion hereditary ; but probably the 
behaviour is in the main instinctive, though somewhat 
deferred. 

One more example, perhaps even more trivial in the eyes 
of some people, may be given. A duckling a few hours old 
will scratch the side of his head. It is true he may topple 
over in the process, through insufiicient powers of balance, for 
the simultaneous performance of poising on one leg and having 
a good scratch with the other is no easy matter. But let not 
either our familiarity with such behaviour, nor some observed 
and laughable failure on the part of the duckling, blind us to 
the fact that this is a congenital activity, and one of no little 
complexity, indicating a definite organic nexus. A local irri- 
tation sets agoing movements of the hind limb of that side 
through which just that particular spot is scratched in the 
absence of any previous practice, any learning to localize the 
spot. There can be no question that such inherited co-ordi- 
nations, whether perfect from the first, or with deferred per- 
fection and some aid from acquisition, afford ready-made data 
to consciousness, which are of the utmost service in the 
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guidance of sabseqaent lebavioiir. Tbe ttto-dajs-old cfakk, 
iritb the aid of this instinct! ire ctMinliiiaLioD, performs well 
•1 number of actions, which, hiid she to consciously karn them 
all, would probablj be still but half mastered wbeo she was a 
skino; old ben. 

Our whole treatment of instinctire behavionr has l>e«D 
based on the assumption, already to some extent justifit^d, that 
experience is not inherited. If it be heredit&iy, bow comes it 
tbat chicks show no recognition of still water, which mast have 
been familiar to the experience of gener^ion after generation 
of birds ? How comes it that thej do not even se«m to 
recognize their natoral parent and protector, tbe hen ? Two 
chicks ten days old were taken to the yard whence were derived 
the eggs from which they were hatcfa^, and were placed abont 
two yards from a hen which was clucking to her brood. Tbey 
wore not in a frightened condition, for they stood on my 
hand and ate grain from it, scratching at the palm. But of 
the clucking of the hen they took no notice whatever. The 
same results were obtained with other chicks thirteen days old. 
Was this due, as Spalding suggested, bo lora of the instinctive 
rcBpoiiae which was perhaps present at an earlier age ? Seem- 
ingly not. For a chick was taken at the age of two and a half 
days to its own mother, which had tliree chicks. These followed 
her about, and ran at once to her when she clucked and pecked 
on the ground. The little stranger, however, took no notice, 
nor did he show any tendency either to go to the hen or to 
follow the three chicks, having been pui-posely brought up 
alone. When the hen took her little brood under her wing, 
tbe stranger was placed close to ber. She clacked, and seemed 
anxious to entice and welcome the Uttle fellow, seizing an oat- 
Iiusk and dropping it before him ; but he remained indifferent, 
walking away and standing in the ennBhine. After aboat forty 
rainutea he eeemed more inclined to go with the other chicks, 
but still ignored tbe existence of the hen. The natural 
instinctive tendency seems to be from the first to nestle under 
anything ; and there is the hen provided by nature for the 
purpose. By experience tbe chicks grow accustomed to her fnsay 
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ways, aa they grow accnatomed to the ways of such a foBtei 
parent as the writer of theae p^es. Still, though there is, 
apparently, no iaatinctive knowledge of the hen aa their natural 
protector, and though I have seen no observable response to 
the clucking sound, thJa must not be taken 
implying that there is no instinctive response to any of hi 
modes of behaviour. There ia such a response to her peckin|_ 
on the ground ; there ia probably such a response to her danger- 
note ; and there may be many other such instinctive modes of 
behaviour related to her actions. How far they extend can 
only be ascertained by patient observation ; and such responsive 
behaviour need not imply any instinctive knowledge begotten 
of inherited experience. 

We may now sommarize some of the general conclusions 
which may be drawn from observations of instinctive behavionri 
in yonng birds. 

1. That which is inherited is essentially a motor response 
train of such responses. Mr. Herbert Spencer's description 
instinct as compound reflex action is thus justified, 

2. These often show very accurate and nicely-adjust 
hereditary co-ordinations. 

3. They are evoked by stimuli, the general type of whi 
is fairly definite, and may in some cases be in response 
particular objects. 

4. They are also generally shown under conditions wM( 
lead na to inf e» the presence of an internal factor, emotioi 
or other, 

5. There does not aeem to be nny evidence of inherit* 
knowledge or experience. 



IV, — The Conscious Aspect op Instinctivb Behaviou] 

In our definition of instinctive behaviour all positive refer- 
ence to the presence of conscious states was omitted. By some 
writers, however, the fact that it is accompanied by conscions- 
ness is regarded as a distinguishing featare of instinct. Romanes 
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introduced hia definition with the words : * " Instioct is reflex 
action into which there is imported the element of conacioQs- 
nesB." And he emphasized the conscioos aspect when he siiid : 
"The term comprises all those faculfies 0/ mind v/hich are con- 
cerned with coiiacious and adaptive action, antecedent to 
individaal experience." Professor Wondt also lays some stress 
on the conscious accompaniments of instinctive activities which, 
he BaySjt "differ from the reflexes proper io this, that thej are 
accompanied by emotions in the miud, and that their perform- 
ance is regulated by these emotions." The definitions of other 
writers express or imply the presence of conacioasneas in differ- 
ing modes and degrees, culminating in the hypothesis of 
inheribed knowledge. Douglafl Spalding, for example, said J: 
that " animals can forget the instinctive knowledge which they 
never learned I " 

Now, the exclusion from our definition of direct reference 
to the conscious aspect must not be taken to imply that 
instinctive behavionr is a mere matter of nnconscions automa- 
tism; nor even that ib is unprofitable bo discuss how much 
consciousness there may be, of what sort, and how distributed. 
All that it does imply is, that the amoarib, nature, and distribu- 
tion of consciouanes^ cannot well be introduced into a definition 
the object of which is to help ua to diatiu^uiah certain 
observable types of behaviour from others. In a word, the 
definition given is biological and objective, and is to be accepted 
or rejected without prejudice to such psychological considera- 
tions a« those upon which we have now briefly to enter. 

The first thing we have to decide is how much we are to 
inclnde, from the psychological standpoint, under iuatinct, 
For we may take either a broader or a narrower view of tlje 
matter ; and which of these we adopt will make much diifer- 
ence in our conclnsions. Let us first denl with the narrower. 
We have said above that what is hereditary in insbincbive 
ir is the co-ordination. Now, such co-ordination of 

" Slent&l Evolulion in AdiidhIb," p. 1S9. 

■■ Leotiirea on Humnn nnd Animal Paychologj," p, 401. 

■■ loBtioct and AcquieitioTi," Naivrf, vol. lii., p. 507. 
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movement? inLo a finislieil and appropriate act is due to a 
nicely graded distribution of efferent nerve-wavea to the several 
muscles concerned, ao tbat tliese muscles may be caused to 
contract in due order, and each to just the right extent. But 
efferent nerve-wavea as aucb, and their mode of distribution by 
the nerve-centres, are in all pi'ol>ability niiconacious, while the 
contraction of the muscles is a purely orf;anic matter. If, 
therefore, we naiTow our conception of instinct so as to iuclude 
only the co-ordinated act by itself, escluding all reference both 
to the stimuli which are its antecedents, and to the effects in 
consciousness which its performance may produce ; and if the 
data for consciousness are in all cases supplied through 
afferent channels ; then there seems to be no escape from the 
conclusion that instinctive behaviour as such may be, and 
probably is, altogether outside the individual consciousness. 
It should be noted, however, that on this view only the 
instinctive co-ordination in itself can be fairly regarded aa 
independent of the stream of experience. 

Now, in ibe first place it is convenicnteofar to broaden our 
conception as to include under the head of instinctive behaviour, 
in its conscious aspect, not only the co-ordinated act but the 
data which its performance affords to conscionaneaa. It may 
indeed seem that we are here trying to draw a distinction 
where no real difference exists. The pliysiological distinction 
i9, however, not only clear and undeniable, bnt quite easily 
understood. For the sake of illustration let ns take the case 
of an intentional action, such as glancing np from tbu words 
wo are reading to the cloct. Efferent waves course along 
several motor nerves to the sis muscles by which each eye is 
moved, arid to the muscles of accommodation within the eye. 
These muaeles are called into duly co-ordinated activity, by 
which our vision is focuased npon the clock-face. This is one 
part of the physiological procedure — that by which the intended 
result is attained. But there ia a second part readily dis- 
tinguishable from the former. As the eyes move, afferent 
messages course inwards from the muscles or the eye-sockets and 
their neighbourhood ; and it is the^e incoming waves which 
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afford data to conscionsne^, teUing ub that the movementB are 
in progresB or have been effLtttd. The nerves involved in the 
liitter pait are quite different from those concerned iii the 
former part, and they proceed to areas of the brain differeutly 
Bitiiated from those whence tho ciTerent waves issued. Thus 
it is in all c'asea of movement ; the efferent nerves call the 
mnscles into pLiy ; the afferent nerves bring information that 
the mov-^mcnts are eaiTied out. It 13 through the latter that 
data are nnqnestionably afforded to consciouaneBa. 

But in the case of any complex action^and, as we have 
seen, inatinctivo behaviour is often remarkably complcs— the 
inforoiation that the action has begun comes in before the 
behaviour is completed. Practically wb may eay that any 
given stuge of purformance and the conaciousnesa it evolfes are 
simnitaneons ; for though in strictness the one lags just a 
little behind the other, yet they are eo nearly coincident in 
time that we may diaregard the interval between them. Such 
being the case, therefore, we may fairly regard the felt 
performance of the instinctive act as capable of introducing 
important elements into the conscious situation. 

But not only does instinctive behaviour thus introduce 
important elements into the conscious situation, it is also 
called forth by Btimuli whiuh themselves afford not less 
important elements. To exclude these from any consideration 
of instinct, in its conscious aspect, would render the treatment 
of the problem so incomplete as to be wholly uusatisfactory 
from a psychological point of view. Can we beUeve that 
when the moor-hen dived, as it never bad dived before, at tho 
eight of the rough-haired pup, the vivid experience of that 
strange and disquieting intruder did not enter into, and form 
a pronuDcnt feature in, the conscious situation p If we are to 
consider the conscions aspect at all, we must try and grasp tho 
sitnation as a whole. And on these grounds we may yet 
fnrther broaden onr conception so as to include, from the 
psychological point of view, not only the behaviour itself, 
and its effects in couscionsness, but also the stimulating con- 
8 under which it is called into play. If, then, \re accept 
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this poaition, and agree to nse the term " instinct " for our ' 
present purpose ia a compreiiensire sense, we may now proceed 
to consider very briefly the nature of the elementa which enter 
juto the instinctive situation. 

First, there are the esteraal stimuli affecting one or more 1 
of the sense organs, and thus evoking consciouBneaa ; aud 
secondly, there are internal factors, having their source in the 
condition of the body, or its parts and organs. It is con- 1 
venient to tate these two together, so that we may see what j 
relationship tliey bear to each otiier. Both seem to be present, 
and to co-operate in a great number of instinctive acts, 
the behaviour connected with feeding, for example, an internal 
element of hifnger co-operates with the external presentation 
of the appropriate food or prey. So, too, with the instincts 
concerned in the propagation of the race. Looking at the , 
matter generally, we may regard the interpal factors of the J 
kind with which we are now dealing, as giving rise to a wanbj 
or need, passing in some cases into a state of craving. In ] 
themselves such conscious states are in their inception 
ceediugly indefinite ; for a want can only he rendered definite | 
in experience by its appropriate satisfaction. In ma 
of instinctive behaviour the indefinite want and the particular 1 
and duly related stimulus seem to lead, without prevision and 1 
by a blind impulse, to the performance of those acts which ■! 
will afford the unforeseen satisfaction. And when once this I 
satisfaction has been attained, subsequent wants or needs of I 
like character wlU no longer be indefinite ; nor will future I 
behaviour of the same kind be thereafter wholly instinctive, 
for it can never again be prior to, or independent of, cspciier 

Granted, however, that a felt need of some kind, indefinite J 
at first but none the less real, is present in many cases t 
spar to instinctive behaviour; is it iu all cases a necessary 1 
factor? May we say that this distinguishes instinctive froinl 
merely reflex action ? The question is, from the nature of the4 
case, exceedingly difficult to answer. But without going so.f 
far as to say that reflex action may be unerringly diatingoished J 
from instinctive behaviour by the absence of any such internal 
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facloi-B, we may perhaps, at any rate, go so far as to give pro- 
visional acceptance to the view that in instinct these wants 
and felt needs enter into the conscious situation in a manuer 
and to a degree that are so far distinctive — which seems to be 
the position adopted by Professor Wundt, 

There is, however, a further relation between the external 
stimulus and these internal factors which is presumably of no 
little importance. The stimulus IntcnsilieB the want, or may 
in some cases call it into esiatence. Just as a whilf from the 
kitchen may lead us to realize that wo need the satisfaction 
that will erelong be presented at table, so may the sight of 
his mate in the spring evoke in the breast of the yearling 
sparrow a need, having its source in morphological and 
physiological changes, that spurs him on to the courtship that 
shall lead to its due satisfaction. Popular attention has, 
indeed, been so naturally drawn to the internal needs or wants 
with which we are now dealing, as to give them an almost 
cxdusive monopoly of the term " instinct," which thus often 
comes to be regarded as a connecting link between the stimulus 
and the act. The sight of a mouse, for example, is s:iid to call 
forth the instinct of the oat, which is satisfied by her pouncing 
npon it. And so it comes about tiiat, while the biologist 
fises upon the instinctive act aa the essential feature, the 
psychologist is apt to regard the inapulse ■ which prompts to 
action as the more central and characteristic element. We are 
here endeavouring to combine both these points of view. 

To come to closer quarters with the relationship which 
holds good between the external and internal elements, it 
appears that, when the stimulus evokes or intensifies the want 
or need, this is probably effected by efferent waves which call 
the organs or parts into tonic action, of which the animal 
becomes conscious through the nffcient messages which come 
in from them to the sensory centres ; in much the same way 
as the whiff from the kitchen takes effect on the salivary and 
other glands, and throws the organs of digestion into a felt 
i for the fulfilment of their functions. But it 
* Oa Ihe DBture of impalae, see infra, p. 235. 



INSTINCTIVE BEHAVIOUR 



t'hen the ^H 



may have otlier and more indirect consefjneni 
moor-hen dived to escape from the obtruBive puppy, his heart- 
beat was probably affected ; he had, perhaps, an uncomfoptable 
sinking in his gizzard ; his breathing w^ short and laboured ; 
and he experienced creepy sensationH in the skin and around 
the feather-roots. Such we may suppose were the accompani- 
ments or sources of the emotional state of fear or alarm. And 
they presumably catered with no little vivldnesa into the con- 
EciouB situation at the moment of instluctive action. Iq all 
those cases in which the behaviour is associated with such an 
emotional state as anger or fear, the external stimulos seems to 
produce widely-spread effects on the glands, respiratory organs, 
heart and blood-vessels, skin and other parts, as well as the 
more dh'cct response in productive action. And all this mngfe 
enter into the conscious situation, contributing largely, as we 
shall hereafter see, to the emotions in their instinctive origin. > 

Enough has now been said to indicate with sufficient clear-i 
neas the kind of co-operatiou and mutual relationship which 
Bubaiste between the external and the internal factors in the 
conscious situation which leads to instinctive behaviour, 
liave seen that, not improbably, some organic prompting is 
always present in greater or less degree. But the qnestioi 
still remains whether anything like & definite and particnlai 
external stimulus is in all cases a necessary factor. 

When the predaceous larva of the water-beetle, Dijliscus, 
ceases to feed, and, creeping into the moist earth near the 
pond's edge, makes a hollow cell in which to enter upon its 
pupal sleep, there does not seem to he any well-defined stimulus 
from the outer world which can be said to initiate the be- 
haviour of whose purport the hirva can have no idea. Some 
inner need seems to impel the creature to this necessary hut as 
yet unknown eonrse of action ; and this appears to constitute, 
if not the sole, at least the preponderant element in the 
conscioos sitnation. In healthy young birds and other animals 
there is after the rest of sleep a certain exhilaration and 
exuberance of spirits which seemingly leads to characteristic 
action ; dancing, flapping of the wings, m 
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thither in short quick spurts, and bo forth. No doutit in such 
cases estemal stimuli aru present, and contribute in some 
degree to the effects produced ; but they do not seem to be 
particularized bo that one can say that just this or that well- 
defined stimulus is necessary to give rise to tlie observed 
behaviour. la the case of migration, too, an internal factor — 
the nature of which we do not know — is probably as etrou^ 
as if not stronger than any influence from without. While, 
therefore, we may say that some external factors are frequently, 
not improbably always, contributory, we muat add that observa- 
tion does not enable us iu all cases to define them with any 
approach to accuracy ; and, further, that promptings from 
within seem in some instinctive acts to be the most important 
elements in the conscious situntioo. 

It now only remains to draw attention to the fact that the 
effects of the behaviour, aa the animal becomes conscious of 
the performance of the acts concerned, serve to complete and 
render definite the conscious situation. ConsciousnesB, how- 
ever, probably receives information of the net results of the 
progress of behaviour, and not of the minute and separate 
details of muscular contraction. These net tcsnlts, having 
thus entered presentatively into the situation, are subaeqnontly 
susceptible of re-presentative recall, when the recurrence of 
certain salient elements serve to reproduce the essential features 
of the situation of which experience has been gained on a 
former occasion. Hence, as has already been noted, it is only 
the first performance of an instinctive action which can be 
described as prior to experience. The second time the di-ed is 
done it is done by an animal which has had opportunity of 
gaining experience on the foregoing occasion. And then it 
maybe done with a difference, with some acquired modification 
of performance. By the repetition of the slightly modified be- 
haviour the efi^ects of habit are introdnced, and thus acquired 
peculiarities of action are established as individual traita. We 
mnst not forget that, in a large number of cases, so-called 
instinctive behavionr, as presented to observation, baa lost 
throngh modified repetitiou its original purity of type. The 
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acts we Bee are often the joint products of heredity and in- 
dividual acquisition, the inherited co-ordination having been 
supplemented or otherwiao altered through experience. 

Even in the case of the very firet exhibition of such a deferred 
instinct as the moor-hen's dive, although that organized 
sequence of acts which conetitnted the behaviour as a wliole 
had never before occurred, although there was no gradual 
learning how to dip beneath the surface, and to swim under 
water, still many of the constituent acta had been often 
repeated ; experience had already been gained of much of the 
detail then for the first time combined in an instinctive 
sequence. So that if we distinguish between instinct as con- 
genital and hahit as acquired, we must not lose sight of the | 
fact that there is continual interaction, in a great nnmher of | 
cases, between instinct and habit, and that the first performance j 
of a deferred instinct may be carried out in close and in- | 
extricable ossociatioo with the habits which, at the period of \ 
life in question, have already been acquired. Instinct supplies ] 
an ontliue sketch of behaviour, to which experience adds colour ] 
and shading. Which predominates in the linished pictnre | 
depends on the status of the animal. In the lower and 
intelligent types the outline stands out clearly, there being but j 
little shading to divert our attention from the clear firm lines 
inscribed by heredity ; but in the higher and more intelligent 
animals, the deft pencil of experience has added so much detail 
and has interwoven with the fainter outline so many new and 
skilfully introduced touches, that the original sketch is scarcely 
distinguishable unless wc have carefully waU.'hed from the 
beginning the gradual development of the picture. 



V. — The Evolution of Instinctive Behaviour 



It may be assumed that the fm.^t of evolution i 
admitted. The question of its method is, however, still opea | 
to discussion. It is possible that, as some biologists contend, I 
there is an inherent tendency in organic beings to evolve in 1 
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cci'taiu definite directions independently of their relation to 
the environnietit, But it ia scarcely probable that insttnctive 
behaviour ia mainly due to any aucli inherent tendency — of 
the nature of which in any case wc know but Uttlo, Setting 
this on one side, therefore, we have two hypotheses : first, 
that inetlncts are the result of natural selection ; aecondly, 
that they are doc to the inheritance of acquired habits. These 
two views we will now proceed to coiiBidcr. 

We have seen that Professor Wuodt diatingQishes two 
classes of instinctive acta : first, those which are ar quired or 
have become wholly or partly mechanized in the course of 
individual life ; secondly, those which are connate or have been 
mechanized in the course of generic evolution! ''The laws of 
'\^ practice," he says,' "snffice for the explanation of the acquired 
instincts. The occurrence of connate inatincta renders a sub- 
sidiary hypothesis necessary. We must suppose that the 
physical changes which the nervous elements undergo can he 
transmitted from father to sou. . ■ . The assumption of the 
inheritance of acquired dispositions or tendencies is inevitable 
if there is to be any continuity of evolution at all. AVe may 
be in doubt as to the extent of this inheritance ; we cannot 
question the fact itaelf." 

Now, the apphcation of the term " instinct," both to 
acquired and to connate behaviour, seems to prejudge the 
queaiion of their genetic connection. And since we have the 
well-recognized term habits for actions the performance of 
which becomes automatic through frequency of repetition, we 
may substitute this term, or the phrase luihiliml tirln, tor the 
"acquired instincts" of Professor Wood t. Modifying, there- 
fore, his statement in accordance with this usage, the fact 
which, he wtys, we cannot question is that acquired habits are 
inherited aa congenital instincts. This opinion has long been 
held : G. IL Lewes regarded instinctive actions as transmitted 
habits from which the intelligence, through which they were 
originally acquired, had lapsed. Darwin believed that such 
iuheritauce was a factor in the evolution of instinctive 
* " Ltt^turcH (in lluiuau and Auimal Fajchology," p. 405 
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behaviour. Romanes iJislinguiHhed iustiuclB due to this n 
of origin as " secondary ; " reeerving the term " primary " for 
those attributable to natural selection, and describing those in 
which both factore co-operate as " instincts of blended origin," 
The late Professor Eimer, of Tiibingen, going further than 
either Darwin or Romanes, reverted almost entirely to what we I 
may term the Lamarckian interpretation. "I describe as 
automatic actions," he says,* "those which, originally per- 
formed conacionsly and voluntarily, in consequence of freqiieot 
practice come to be performed nnconscionsly aod involun- 
tarily. . . . Such acquired automatic actions can be inherited. 
luBtinct is inherited faculty, especially is inherited habit." In 
his discussion of the subject Eimer makes no espress allusion 
to primary instincts ; but he attributes to lapsed iuteUigence 
some of those which were classed by Romanes aa primary, and 
hia tendency is to refer all instincls to the same source. ] 
"Every bird," he says, "must, from the first time it hatches its ' 
egga, draw the conclusion that yonng will also be produced 
from the egga which it lays afterwards, and this experience 
must have been inherited a3 instinct." "Why, in the first 
instance, it mnst draw the conclusion from observation if it i 
inherit instinctive knowledge. Is not made clear. But oar I 
present purpose is to indicate, not to criticize, Kimer's position. \ 
He claims that " the oi'iginal progenitors of the cnckoo, when 1 
they began to lay their egga in other nests, acted by reflection 
and design." Of the behaviour of mason wasps and their allies, 
which provide their yonng with paralyzed but living prey, he 
exclaims, " What a wonderful contrivance I What calculation 
on the part of the animal must have been necessary to discover 
it I " Of the instincts of neuter bees he remarks, " Selection 
cannot here have had much influence, since the workers do not J 
reproduce. In order to make these favourable conditions I 
constant, insight and reflection on the part of the animals, and 1 
the inheritance of these faculties were necessary," And ho. I 
concludes, " Thus, according to the precediug consideration8,J 
automatic action may be described as habitual volantaryv 
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nction ; instinct, as inherited habitual voluntary action, or 
the capacity for such action." 

Taming now to the opposite end of the scale of opinion, 
we find that Professor We ismann, commenting on the supposed 
inheritance of act^nired habit, says,* " I believe that this ia an 
entirely erroneous view, and I hold that all instinct is entirely 
dne to the operation of natural selection, and has its founda- 
tion, not upon inherited experiences, but upon variation of 
the germ." Ziegler and Groos in Germany, Whitman and 
Baldwin in America, Poulton and Wallace in England, either 
deny the esistence of secondary instincts, dne to the inheritance 
of acquired habits, or question the sufficiency of the evidence 
adduced in support of such transmiasion. In their explanation 
of the manner iu which that inherited co-ordination, which is 
biologically the central fact in instinctive behaviour, iias been 
evolved they rely mainly or entu'ely on the principle of natural 
selection. 

What, then, were the facts which appeared to Romanes 
BuiEcient to justify a belief in the existence of a class of 
instincts dependent on inherited hahib for their origin? He 
tells us that he only gives a few examples "amongst almost 
any nnmber " that lie could quote. It is certainly unfortunate 
that, out of more than one hnudrcd and fifty pages devoted to 
instinct in his work on "Mental Evolution in Animals," only 
three f are assigned to secondary instincts ; or sis, if we include 
one dealing with inherited peculiarities of hand-writing in 
man, and two showing the force of heredity in the domain 
of instinct, *' whether of the primary oc secondary class." It 
is true that many pages are devoted to instincts of blended 
origin, but the co-operation of the Lamarckiau factor is here 
rather assumed than proved. We must, however, be content 
to take the few examples that are actually given. They are 
four in number. First, that ponies in Norway are used with- 
out bridles, and are trained to obey the voice ; and that, as 
a uonBeqnence, a race-peculiarity has been established, for 

• ■' Essays on Hi-redily " (1889), p. 91. 

t Op. nil. pp. 196-1»8, 
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Andrew Knight Bays that it is impossible to give them what 
is called " a mouth," No details are given, and Romanes does 
not further discnsa the evidence. Secondly, Mr. Lawaon Tait 
had a cat which was tanght to beg for food like a terrier. 
All her kittens adopted the same habit uoder circnmstances 
which precluded the possibility of imitation. Supposing the, 
facts to be correctly reported, and granting that the owner*' 
of the kittens, presumably aware of the maternal propensity, 
did not take some pains to teach the oiTspring of such a pai-ent' 
to beg (and this does not present much difficulty), one cail' 
hardly found a scientific conclusion on so slight an anecdotal 
basis. Thirdly, instinctive fear is said to be an inherited 
acquisition ; which, fourthly, is lost by disuse. But, as we 
have already seen, modern investigation has placed this matter 
of so-called hereditary fear of natural enemies on a different 
footing. Pheasants, partridges, moor-hens, and wild dock show 
no fear of a quiet dog. If approached gently, in the absence 
of their parents, callow wild birds in their nest exhibit little 
alarm at the slow and gentle approach of man. Mr. Hudson's 
opinion has already been quoted, but will bear repetition ; it 
is, " that fear of particular enemies is iu nearly all cases thi " 
result of experience." And there is no evidence to show thai 
in those cases in which it is truly instinctive and not the resi 
of experience, the instinctive behaviour is necessarily due 
inherited habit and not to natural selection. 

It cannot be said that the evidence for the snpposed modi 
of origin of secondary instincts is sufficiently varied and cogent^ 
to carry eonvietion. On the other hand, there does seem 
some evidence which points to a different conclusion. "When 
instinctive behaviour follows on a sensory impressioo, not ouly 
is the co-ordination hereditary, but there is an inherited link-- 
age of stimulus and response. Thus in the solitary wasps tho 
sight of the natural prey ia followed by the appropriate modes 
of attack. The Meloe larva springs upon anything hairy. In 
chicks the sight of a small object at a certain distance initiates 
the act of pecking. In moor-hens and ducklings the stimulos 
of water produces the movements concerned in awimmiugvi 
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And Eo, too, in many other examples of instiucllFG behaviour, 
yte infer from the observed fact% that stimnloB and response 
have an organic connection founded on hereditary links in the 
nervona ayatem. Now, if auch connection were due to inherited 
habit, we should espect them to be established wherever the 
eiperience to which they are related has been constant through 
many generotions. How cornea it, then, that the chick does 
not instinctively respond by appropriate behaviour to the 
sight of water ? How comes it that young birds do not 
instinctively avoid bees, and wasps, and nauseous caterpillars ? 
If the effects of ancestral experience be hereditary, one would 
surely expect that in these cases the connection between 
stimnlos and response — a connection which passes into acquired 
habit— would have become congenital ; that the habitual 
behaviour would have long ago become instinctive. But this 
does not appear to be the case. And with regard to disuse 
causing the loss of instinct, how comes it that young chicks 
Bwim with well-ordered leg-movements, though swimming is 
not an act that is habitually performed by the members of 
their race ? 

What, then, has the alternative hypothesis of natural 
selection to advance in explanation of these facta ? On this 
hypothesis instinctive acta have biological value in auch degree 
that they have become congenital through the preservation of 
adaptive variations. But if this be so, why does not the chick 
respond instinctively to the sight of that which is so essential 
to its existence as water to drink ? In reply to this question 
it may be suggested that, nnder natural conditions, the ben 
teaches all ber chickens to peck at the water, and thus shields 
them from the eliminating influence which givea rise to natural 
selection, in the absence of which the habit of drinking in 
response to the sight of water, though acquired by each 
succeeding generation of birds, has not become instinctive and 
congenital. Or, to put the matter from a slightly different 
point of view, the maternal instincts of the hen protect her 
chicks from any elimination in this respect ; and in the absence 

ich elimination the habit has not been inherited as instinct. 
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But though the hen can lead her young to peck at the waterj 
she cauDot teach them how to perform the complex iaoT&* 
menta of the mouth, throat, and head in actual drinking, 
this matter, therefore, her own instinctive procedure doeB not 
shield them from the incidence of that elimination which lea^ 
to survival nnder natural selection. Thoae chicks would 1 
eliminated which, on pecking the water, failed to respond t 
the stimulus by the complex liehaviour involved in drinking, ' 
leaving thoae to survive in which the response had been 
congenitally established. Thus it would seem that, when 
natural Helection is excluded, the habit has not become con- 
genitally linked with a visual atiraulua ; but when natural 
selection is in operation, the response has been thus linked 
with the stimulaa of water in the bill. Whence we may infer 
that the co-operation of natural selection is an essential factorj 
in the evolution of instinctive behaviour. 

There are, however, cases of instinctive behaviour whiclv 
may seem too trivial and unimportant to be subject to thefl 
away of natural selection. There are numberless little idii>-J 
sjncracies of behaviour which seem to be troly iuatinctive,« 
which are readily recognizable as distinctive traits, but which:] 
can hardly be regarded as of sufiicient biological value ■ 
determine whether the creatnres in which they are developed^ 
should survive or be eliminated in the struggle for eiistencei,J 
In many cases, however, these serve rather to distinguish tin 
detailed manner of behaviour than its biological i 
purpose. In different speciea natural selection may determine * 
the survival of thoae whose instinctive behaviour meets a 
biological need. The relatively unimportant details, differing 
slightly in each species, are mere adjuncts ; and since natural 
selection deals with each species or inter-generating gioop^ 
separately, the essential behaviour may in each ease carry witb 
it the associated differences of manner. We must rememberJ 
too, that, as in the matter of structure so iu that of bebaviour^a 
it is the animal as a whole thflt is selected for survival ; 
so long as the whole is adapted to the circumstances of life^fl 
the associated differences of form or manner may sU 



EVOLUTION OF INSTINCTIVE BEHAVIOUR 113 

without doing much to determine, eurvival. In any case these 
little instinctive traits, if they are so trivial as to seem of small 
value from the biological point of view, appeax to be too 
unimportant to have been intelligently acquired as hahita. 

Let ua now consider one or two cases of instinctive behaviour 
which wonld fall under Komanea's category of instincts of 
blended origin partly due to natural selection, partly to the 
iaheritancG of acquired habit. It is the cuBtom of the house 
martin to hnild beneath the eavea. Forsaking the ancestral 
rocky haunts, it has been led to utilize the houses that 
man has built. This has all the appearance of being due 
to an intelligent modification of the ancestral instinct ; but 
how far the modification has become through heredity a 
congenital variation, we do nob know. The intelligence 
which is said to have euaWed the martin of the past to adopt 
this method of nidification is still operative. The nestlings 
brought up under the eaves would have opportunities for 
acquiring eiqerlenee which might lead them to build under 
similar circumstances. Nest and eaves would be associated in 
the conscioiia aituatiou. Nor would the effects of nataral 
selection be necessarily excluded. One may suppose that in 
the open country, far from rock-shelters, those martins in 
which there was a congenital tendency to build iu house- 
shelters would bring up their broods and transmit tliis 
tendency ; while those in which ii; was absent would eiblier go 
eki'where or fail to bring up broods at all. In the absence 
of fuller knowledge as to the truly instincliive nature of the 
behaviour, and as to its mode of genesis, we are in large 
degree at the mercy of conjecture. But in any case the in- 
cidence of elimiuation is not necessarily excluded, and there 
ure, therefore, no grounds for denying that natural selection 
has been a co-operating factor in the evolution of the instinc- 
tive behaviour, if such it be. 

It is well known that the lapwing will apparently simnlai^e 
the actions of a wounded bird, with the object, as it seems, of 
drawing intruders away from her nest. And such tactics are 
not restricted to this bird, nor even to one or two species. 



114 INSTINCTIVE BEHAVIOUR 

They are comraoD, no doubt with diversities of detail, to aach 
different birda ss gronae. pigeons, plovers, rails, avoceta, ducks, 
pipils, huntingg, and warblers, Uvaoting that the behaviour 
is trulj instiiictive, it forms a very pretty subject for traus- 
mlasionists and their critics to quarrel over. " If we seek, 
an esamplo," the transmissiouUt may exclaim, " an instim 
which bears the marks of its intelligent, and therefore aequii 
origin, this of feigning wounded provides all that wo can 
possibly demand." " What mode of instinctive behavionr," the 
selectionist may ask, " can be adduced which is more obvioosly 
useful to tlie species ? Is not this juat the kind of procedure 
which natural selection, if it be a factor at all, mnst fix upon 
and perpetuate through the elimination of failures? Those 
birds which, through congenital vai'iation of behaviour, acted 
in this way would certainly enable their offspring to esca] 
destmetion by enemies, and these would survive to pei-peti 
the instinct." 

Let us espsnd the trans miss! on ist position a little further, 
An extremist, of the type presented by Eimer, wonld perhaps 
urge that the lapwing reasons thus : "If I pretend to be 
wounded, trail my wing, and flutter along the gi-onud, instead 
of flying off, I shall draw upon myself the intruder's attention, 
and lead him to suppose that I shall be easily caught ; and if 
I thus entice him away, my little ones will be saved, and my 
end gained." Thus, it may be said, might the bii-d argue, 
and then give practical eEEect to its reasoning. But are we 
not here attributing to the lapwing powers of ratioeinatioa, 
beyond the capacity of the most intelligent of birds 
we not assuming a histrionic power, and a realization of t1 
effects on others of its display, which many a human 
might well covet ? 

" But may not the bird," it may be urged in reply, ' 
found by experience, without any elaborate process of abati 
reasoning, that the trick is effectual ? " In any case it woi 
be experience perOously acquired. Granting that the bird 
the wit to try the trick, a little over-acting, a little too m 
lameness of wing, and she is herself seized and killed ; a litt 
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under-acting, and the trick fails — her brood is found and 
destroyed. Does it not seem probable that sneh experience 
wonld be dearly bought, that failure would mean either death 
to the parent or death to the offspring ? And 13 it not clear 
that natural selection ia thus introduced iu any case? And 
may not the selectionist pertinently ask : " If natural selection 
ia thna introduced as a factor, why halt midway between 
two hypotheses? Why not take the farther step — one by 
which all the difficnltiea attending the Intelligent acquisition 
and the biological transmission are alike avoided — of allowing 
that natural selection cserciaes, throughout, its inflnence on 
congenital variations, and not ou acquired modificationa of 
beh avion r ? " 

There ia, however, a way in which, when natural selection 
is operative, intelligence may serve to foster congenital varia- 
tions of the required nature and direction. We must re- 
member that acquired habits on the one hand, and congenital 
variations of instinctive behaviour on the other hand, are both 
working, in their different spheres, towards the same end, that 
of adjustment to the conditions of life. If, then, acquired 
accommodation and congenital adaptation reach thia end by 
different methods, purvival may be best secured by their co- 
operation. And the more thorough-going the co-operation 
the better the chance of survival. There wonld be a dis- 
tinct advantage in the stmggle for exiateuce when inherited 
tendencies of independent origin coincided iu direction with 
acquired modifications of behaviour ; a distinct disadvantage 
when snch inherited tendencies were of such a character as to 
thwart or divert the action of intelUgence. Thus any here- 
ditary variations which coincide in direction with modifications 
of behaviour due to acquired habit would be favoured and 
fostered ; while such variations as occurred on other and 
divergent lines would tend to he weeded out. Professor Mark 
Baldwin,* who baa independently suggested such relation 
between modification and variation, haa applied to the process 
^^^* ProfesBOr Henry Oeba 
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the term " Organic Selection ; " but it may also be described 
as the natural selection of coincident variations. 

It may be urged, therefore, that if natural selection be 
accepted as a potent factor in organic evolution, and unless good 
cases can be adduced in which natural selection can play no 
part and yet habit has become instinctive, we may adopt some 
such view as the foregoing. While still believing that there is 
some connection between habit and instinct, we may regard the 
connection as indirect and permissive rather than direct and 
transmissive. We may look upon some habits as the acquired 
modifications which foster those variations which are coincident 
in direction, and which go to the making of instinct. 

The net result of a study of instinctive behaviour is to lead 
as to the conclusion that its evolution runs parallel with the 
evolution of animal structure. This is perhaps best seen in 
the case of those insects in which typical instinctive acts are 
performed by larvaB of wholly different form and structure, 
though they are stages in the development of the same species. 
This is exemplified in the cases of Sitaris, Argyrommlay and 
Lemopsis which have been briefly described. It is probable 
that in all cases of instinctive action natural selection has been 
a co-operating factor. Without going so far as to assert with 
Professor Weismann the " all-sufficiency of natural selection," 
we may echo the words of Professor Groos,* and say : " Never- 
theless, we know no principle except that of selection, and we 
must go as far as that will take us. Absolute knowledge of 
such phenomena is unattainable." And in this conclusion we 
have the support of Dr. Peckham, who says,t " We have found 
them [the instinctive acts of solitary wasps] in all stages of 
their development, and are convinced that they have passed 
through many degrees from the simple to the complex, by the 
action of natural selection. Indeed, we find in them beautiful 
examples of the survival of the fittest." 

* " The Play of Animals/' p. Gi. 
t " Solitary Wasps," p. 236. 



CHAPTEIt IV 
INTELLIGENT SEHA VIOUR 
I, — The Natube of Intelligekt Bejuviouk 
SttcH an animal as o. newly batched bird or an insect just act 
free from the cbrysalis is a going concern, a living creature, 
It is the bearer of wonderfully compics automatic machinery, 
capable, under the initiathig influence of Btimuii, of performing 
inatinctive acts. But if this were aU we should have no more 
than a cnnningly wrought and self -developing automatic 
machine. What the creature does instinctively at first it 
would do always, perhaps a little more smoothly as the organic 
mechanism settled down to its work — just as a steam-engine 
goes more smoothly when it has been running for a while ; 
but otherwise the action would continue unchanged. Instinc- 
tive behaviour wotdd remain unmodified throughout life. The 
chick, however, or the imago insect is something more than 
this. It affords evidence of the accommodation of behaviour 
to varying circumstances. It so acts as to lead ua to infer 
that there are centres of intelligent control through the 
action of which the automatic behaviour can be modified in 
accordance with the results of esperience. When, for example, 
a young chick walks towards and pecks at a ladybird, the like 
of which he has never before seen, the behaviour may be purely 
instinctive ; aud so, too, when he similarly seizes a wasp-larva. 
Even when he rejects the ladybird or swallows the larva, this 
may be directly due to unpleasant stimulation in the one case, 
and pleasant in the other. But when, after a few tiials, the 
diick leaves ladybirds unmolested while he seizes wasp-larva; 
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with iQcreased energy, he affords evidence of selMtion 
/ on individual esperience. And such Belection implies intelli- 
' gence in atmost its simplest expression. We may say, there- 
fore, that, whereas instinctive behaviour is prior to iodividoal 
experience, intelligent behaviour is the outcome and product 
of aach csperiencc. This distinction ia presumably cleat 
enough ; and it is one that is based on the facts of observa- 
tion. But we must not fail to notice that, though the logical 
distinction is quite clear, the acquired modifications of be- 
haviour, which we speak of as intelligent, presuppose congenital 
modes of response which are guided to finer issues. We may 
Bay, then, that where these congenital modes of response take. 
the form of instinctive behaviour, there is supplied a general 
plan of action which intelligence particularizes in such a: 
manner as to produce accommodation to the conditions of- 
existence. 

We have already frankly admitted that, in the present state' 
of our knowledge, we do not know with any defiuiteness how 
intelligent modification of behaviour is effected. But it seems 
probable that from all parts of the automatically working 
organic machine messages come in to the centres of consciona 
control, and that in accordance with the net result of alt these 
messages, and the past experience which they recall, other 
messages go out to tlie automatic centres, and, by checking, 
their action here and enforcing it there, give new direction to- 
the resulting behaviour. If this be so, the consciousnes 
associated with the control-centres is like the person who sita 
in a central office and guides the working of some organized 
system in accordance with the information he is constantly 
receiving; who sends messages to check activity in certain 
directions and to render it more efficient and vigorons 
others. 

It maybe said, however, that intelligent guidance is, at ai 
rate in such simple eases as the selection of a palatable grab 
and the rejection of a nauseous ladybird, itself determined by 
instinctive likes and dislikes. All young chicks apparently 
find wasp-larva: palatable and ladybirds the reverse ; am' 



I 

ed 
.in 

.nj^H 



THE NATURE OF INTELLIGENT BEHAVIOUR 119 

ItuB is just !ts mach the outcoms of heredit; as the iDsbinc- 
tive act of pecking. Since, therefore, heredity deterniinEa 
what shall be selected and what rejected — since the likes and 
dislikes are themselves iastinetivc — any essential diffei-ence 
between congenital and acf|nired behaviour eeems to be 
evanescent. 

Now, if we apply to the affective quahties of mental states 
— the pleasurable tone or its opposite which characterize such 
states — the term " instinctive," we do so in reference to the 
broader psychological conception of instinct, rather than in 
accordance with the narrower biological acceptation of the 
term. For the likea and dislikes constitute part of the con- 
ditions under which the behaviour occqts, and not elements in 
the co-ordinated response as such. Hence it is preferable to 
apply to these hereditary qualities the term innale, rather than 
the term inslincUre. Bub, waiving this distinction, it is true 
that such pleasant or nnpleaaant qualities of the sensory results 
of stimuli are part of the animal's hereditary outfit, and are 
not acquired in the course of individual experience. What, 
then, is acquired ? What part does esperience play in the 
development of intelligenb behaviour ? Let us consider the 
case of the chick and the ladybird, and see whether it helps 
UB to answer these <]uestions. The chick is stimulated to the 
instinctive pecking response by a small moving object. That 
is the Urst ecene of the little drama. In the second scene the 
ladybird is seiiied, sensory centres are unpleasantly stimulated, \/ 
and the insect is dropped or thrown on one side with signs of 
di^nst. Let us grant that this aversion with its characterisbic 
response is also instinctive. There is no hereditarif comieclion 
beluieen srwio 1 and scene 2. After an interval the curtain 
risee on act li. The characters arc the same as in the first 
scene of the previous act. But the action of the drama is 
different. The chick does not seize the ladybird. Why ? . 
Because there is an acquired connection bclireen scenes 1 ami '2\/ 
qf the previous act. The chJok has gained experience of the 
nanseons character of the insect, and this esperience influences 
^|d modifies his behaviour. The essentially new feature, 
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tkerijfore, is tlie establislimeat of a cormection wbi;jL 
provided through inheritance. To put the distinction in a 
I brief form, we may say that instinct depends on how the 
I nervous syatem is built through heredity ; while intelligence 
I depends npon how the nervous syBtem ia developed througb 
\ use. 

Assuming that an animal is capable of gaining experience: 

and of acquiring new nervoiw connections in the couree ofj 

individual experience, it follows that, as has already beenii 

indicated, instinctive bchaYiour in its logical purity ia on); 

presented io the first performance of any given co-ordinated 

act. For after this the animal has gained esperience of its 

performance ; and this can no longer conform to a definition 

of instinct, according to which it is characterized aa "prior to., 

esperience," On the other hand, intelligent behaviour cannc 

i>e presented on the first occurreuce of any action, 

/is no prior experience thereof in the light of which it may 

' guided. This logical dbtinction may be expressed by sayi 

, that instinctive behaviour is always prior to esperience, whi 

i intelHgent behaviour is always subsequent to esperience.' 

When, however, instinctive procedure continues throughonb 

life practically unmodified or hut little modified, we may atill 

class it under instinct, since the hereditary connectioiis are 

still the predominant factore. And where the latter part of 

an instinctive aequejice is modified by the esperience gained in 

the former part, we may still term the modification intelligeat, 

however small may be the time-interval imphed in the word 

/ "subsequent." Sharp as the logical distinction is, the be-' 

[ haviour of animals is in the main a joint-product, and whether 

we term it instinctive or intelligent depends upon whether the 

\ hereditary or the acquired factor predominates. 

Passing on now to consider some further charaoteristica of 
intelligent behaviour, we may firat notice what Dr. Charles 
Mercier, in his work on " The Nervous System and the 
terms the four criteria of intelligence. Intelligence is mai 
f feated, he says, first in the novelty of the adjustments 
, external circumstances ; secondly, in the complexity ; third 
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in the precision ; and fourthly, in dealiDg with the circum- 
stances in such a way as to extract from them the maximum 
of benefit. 

If, however, we are to regard these severally as criteria of 
intelligence, each should serve to differentiate intelligent from 
instinctive behaviour. But this is nob the case. The precision 
of the adjustment can- 
not be regarded as a cri- 
terion of intelligence, for 
many instinctive acts are 
remarkably precise. No 
grocer's assistant rolls a 
paper funnel with more 
precision than is dis- 
played by the birch- wee- 
vil (Bhynchites behilce) in 
constructing the leaf- 
case in which her eggs 
are laid. Curved inci- 
sions of constant form 
are made on either side 
of the midrib, and are 
" of just the right shape 
to make the overlaps in 
the rolling, and to re- 
tain them rolled up 
with the least tendency 
to spriug back," * while the tip of the leaf is rolled into 
a second smaller funnel, which is tucked in to close the 
opening of the first, after the eggs have been deposited. " The 
eggs hatch in their dark place, each giving rise to an eyeless 
maggot, which ultimately leaves the funnel for the earth. . . . 
Hence the beetle cannot be considered to have ever seen a 
funnel, and certainly has never witnessed the construction of 




Fig. 18. — Leaf-ca^e of Birch-weevil. 



* See D. Sharp, ** Cambridge Natural History," " Insects," part ii., 
p. 293, And the original authorities cited on p. 294. 
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one, thoagh, when diecIoBed, it almost iininediately Bets to | 
work to make funnels on the complex and perfect syst 
characteristic of the species. This is but one esample of I 
instinctive precision out of the many which conld be cited. 
We may say, then, that though, when an act is otherwise 
shown to be intelligent, the precision is a criterion of the 
level attained by the intelligence, still it cannot be said to 
be a ciiteiioQ which mrvea to diatlngnish intelligent from 
instinctive behaviour. 

Nor can we regard apparent prevision (which is sometimes 
advanced aa a criteriou of intelligence) as specially distinctive 
of intelligent acts regarded objectively in the study of animal 
behaviour. For, as we have had occasion to show, there are 
many instincts which display an astonishiug amount of what 
may be termed "blind provision"- — instance the instinctive 
regard for the welfare of unborn offspring which the mother 
will never see, and the instinctive preparation for an unknown 
future esistence in the cose of insect larv^. 

Nor, again, is the complexity of the adjustment distinctive I 
of intelligence as contrasted with instinct. We have cited | 
examples which afford evidence of much complexity ii 
stinctive behaviour. The construction and storage of the I 
nest among solitary wasps, and theil methods of captnting ■ 
and conveying the insects or spiders on which they prey, are I 
sufficiently complex. So, too, is the behavioor of the Sitaria I 
larva which attaches itself to the male bee, passes to tho J 
female, and then slips on to the eggs she lays ; and so, again, I 
is that of the Yucca moth, which collects pollen from th&l 
anthers, conveys it to the stigma, and then lays her eggsl 
among the ovules. These cases show, too, that the circum- 
stauces may be dealt with in such a way as to extract from 
them the maximum of benefit. It would be difficult inteUi- 
gently to improve upon the manner of dealing with the circum- 
stances displayed in manyfamiliar modra of instinctive procedure. 

There remain the novelty of the adjustment and the in- 
dividuality displayed. And here we seem to have valid 
criteria of intelligent behaviour. The ability to perform ■ 
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acts in special adaptatioa to new circamataiices, and the 
individuality manifested in dealing with the complex condi- 
tions of a variable environment, — these seem lo he distinctive 
features of intelligence. On the other hand, in instinctive 
behaviour there seems to be no choice ; the animal is impelled 
to their stereotyped performance throngh impiilHC, as by a stem 
necessity ; they are so far from novel that they are performed 
by every like individual of the apecies, and have been so per- 
formed by their ancestors for generations ; and in perfornung 
the instinctive act, the animal seems to have no more in- 
dividnabty or originab'ty than a piece of adequately wound 
clockwork. 

Granting, then, that behaviour is shown to be intelligent by 
the fact that there is evidence of profiting by experience, we ' 
may say that the level attained by the intelligence is indicated 
by the complexity of the adjustment, its precision, the in- 
dividuality shown, the amount of prevision disclosed, and 
in its bein^ snch as to extract from the circumstances the 
maximum of benefit. Many of these points, however, serve 
equally welt to mark the level of iuatinctive procedure. 



II.^ISTBLLIGENT BESAVIOtTE IN IkSECTS 

It is, as we have seen, among the higher invertebrates, 
especially in insects, that some of the most remarkable and com- 
plex instincts may be found. There is* however, a tendency 
to ascribe the behaviour of insects entirely to instinct, without 
sniEcient evidence that neither imitation, instruction, nor 
intelligent learning play any part. This is, perhaps, a survival 
of the old-fashioned view that all the acts of the lower animals 
are performed from instinct, whereas those of human beings 
are to be regarded as rational or intelligent. In popular 
writings and lectures, for example, wo frequently find some or 
all of the following activities of ant-life ascribed to instinct : 

* This nnd the three ancoeeding paragTCipliB are tnken fiom " AoiniBl 
Life nnd InteHigencc," p. 425. 
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recognition of members of the same nest ; powers of com- 
munication ; keeping aphides for the sake of their sweet 
secretion ; collection of aphid eggs in October, hatching them 
out in the nest, and taking them in the spring to the daisies, 
on which they feed, for pasture ; slave-making and slave- 
keeping, which, in some cases, is so ancient a habit that the 
enslavers are unable even to feed themselves ; keeping insects 
as beasts of burden, e,g. a kind of plant-bug to carry leaves ; 
keeping beetles, etc., as domestic pets ; habits of personal 
cleanliness, one ant giving another a brush-up, and being 
brushed-up in return ; habits of play and recreation ; habits 
of burying the dead ; the storage of grain and nipping the 
budding rootlet to prevent further germination ; the habits 
described by Dr. Lincecum, and to a large extent confirmed 
by Dr. McCook, that Texan ants prepare a clearing around 
their nest, and six months later harvest the ant-rice, a kind of 
grass of which they are particularly fond, even, according to 
Lincecum, seeking and sowing the grain which shall yield this 
harvest ; the collection by other ants of grass to manure the 
soil on which there subsequently grows a species of fungus 
upon which they feed ; the military organization of the ecitons 
of Central America ; and so forth. Now, the description of 
the habits of ants forms one of the most interesting chapters 
in natural history. But to class them all as illustrations of 
instinct is a survival of an old-fashioned method of treatment. 
To put the matter in another way. Suppose that an intelli- 
gent ant were to make observations on human behaviour as 
displayed in one of our great cities or in an agricultural 
district. Seeing so great an amount of routine work going on 
around him, might he not be in danger of regarding all this 
as evidence of hereditary instinct? Might he not find it 
difficult to obtain satisfactory evidence of the establishment of 
our habits, of the fact that this routine work has to some 
extent to be learnt ? Might he not say (perhaps not wholly 
without truth), " I can see nothing whatever in the training 
of the children of these men to fit them for their life-work. 
The training of their children has no more apparent bearing 
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Bpan the activitiea of their after-life than the feeding of our 
{^ruba has 011 the duties of ant-life. And althongh we must 
rememljer," he might continue, " that tiiese large animals do 
not have the advantage which wc possess of awaking suddenly, 
as by a new birth, to their fall faculties, still, as they grow 
older, now one and now another of their deferred instincts is 
unfolded and manifested. They fall into the routine of life 
with little or no training as the period proper to the various 
instincts arrives. If leai'ning thereof there be, it has at 
present escaped our observation. And such intelligence as 
their activities evince (and many of them do show remarkable 
adaptation to uniform conditions of life) would seem to be 
rather ancestral than of the present time ; as is shown by the 
fact that many of the adaptations are directed rather to past 
couditions of life than to those which now hold good. In the 
presence of new emergencies to which their instincts have not 
fitted them, these poor men are often completely at a loss. 
We cannot bnt conclude, therefore, that, although shown under 
somewhat different and leas favourable conditions, instinct 
occupies fully as large a space in the psychology of man aa it 
does in that of the ant, while their intelligence is far less 
unerring and, therefore, markedly inferior to our own," 

Of course, the views here attributed to the ant are very 
absurd. Bnt are they much more absurd than the views of 
those who, on the evidence which we at present possess, 
attribute all the varied activities of ant-!ife to iuatinct F Take 
the case of the ecitons, or military ants, or the harvesting auta, 
or the ants that are said to keep draught-bugs aa beasts of 
burden : have we sufficient evidence to enable us to affirm 
that these modes ol behaviour are purely instinctive and not 
intelligent ; that all the varied manajuvres of the military 
ants, for example, are displayed to the full without any learn- 
ing or imitation, without teaching and without intelligence on 
the part of eveiy individual in the army. 

That in some caaes there Ib somclhitig very hke a training 
or 9dueation of the ant when it emerges from the pupa con- 
dition is rendered probable by the observatioua of M. Forel. 
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As Romanes says,' " The joung ant does not appear to come I 
into tbe world with a full instinctive knowledge of all itKa 
duties as a member of a social community. It is led about tliel 
nest nnd 'trained to a knowledge of domestic duties, espectallyfl 
in the case of laiTu;.' Later on, the joung ants are taught to I 
distinguish between friends and foes." 

We have only to weigh the evidence brought forward by I 
such observers as Fabre and Dr. Peckham to see that among ' 
the solitary wasps and mason bees the beliavionr, thongh 
founded on instinct, is in large degree modified by intelligence. 
The care with which a site for the tunnelled nest in the 
ground is selected, betokens something more than instinct. 
The following is a slightly condensed statement of Dr. and Mrs. 
Peckham's observations on one of the solitary wasps {Aporiis 
fasdalus).\ "We were working one day in tbe melon-field 
when we saw one of these little wasps going backwards and 
di'agging a spider. She twice left it on the ground while she 
circled about for a moment, but aoon carried it np on to one J 
of the large melon leaves, and left it there while she made am 
long and careful study of the locality, skimming close to the^ 
ground in and out among the vines ; at length she went under 
a leaf close to the ground, and began to dig. After her head 
was well down in the ground we broke off the leaf that we 
might see her method of work. She went on for ten miontea. - 
without noticing the change, and then, without any circlingj^ 
flew off to visit her spider. AVhen she tried to return to hei" 
hole it was evident that some landmark was missing. Again/ 
and again she zig-zagged from the spider to the nesLing-placa^B 
going by a sort of path among the vines from leaf to leaf, ant 
from blossom to blossom, hut when she reached the spot shen 
did not recognize it. At last we laid the leaf back in ita place 
over the opening, when she at once went in and resumed hei 
work, keeping at it steadily for ten minntea longer. At thi* 
point she suddenly reversed her operations, and began to fill iq] 
the hole that she had made. She then glanced at the s 

* " Animal Intelligence," p. 59. 

t " Instincts and Habite of the Soliliiy TVaspa," p. C5. 
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selected a new place, and began to dig again. This hole was 
also filled in ; sbe looked once more at the spider, and started 
a nest in a new place. This, in turn, was booh abandoned, aa 
was a fourth. TLe fifth beginning was made under a leaf 
that lay close to the ground, but after twenty minutes' work 
this place also was abandoned and a sixth stafted. This, how- 
ever, was the final choice, and after fort.y-five miuntes spent in 
digging it was completed." 

This description shows an amoant of apparent fastidious- 
ness which is quite irreconcilable with the hypothesis that the 
behaviour Is merely instinctive. Not less fastidious are some 
wasps in the temporary closui-e of the hole with a stone or 
pellet of earth, the operation being repeated several times 




Fm. 13.— Solitary Waap 



with different covers before the insect seems to be satisfied ; 
while in other cases the hole is hidden by bringing earth 
in BDcb quantity as to render the place indistinguishable 
from the rest of the field. But in one case observed by Dr, 
Pcekham, intelligent procedure was carried so far as ap- 
parently to involve the nse of a tool, tbe same behavionr 
having been independently observed in the same genua (_Am- 
mophila) by Dr. 8, W. Willistou of Kansas Univereity. " Just 
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here," writes Dr. Peckham,* " must be told the storj of one 
little wasp whose iadividualitj stands ont in oar minds more 
distinctly than that of anj of the others. In filling up her 
nest she put her head down into it and bit away the loose 
earth from the sides, letting it fall to the bottom of the 
burrow, and then, after a quantity had accumulated, jammed 
it down with her head. Earth was then brought from the 
outside and pressed in, and then more was bitten from the 
sides. When, at last, the filling was level with the ground, 
she brought a quantity of fine grains of dirt to the spot, and, 
picking up a small pebble in her mandibles, used it as a 
hammer in pounding them down with rapid strokes, thus 
making this spot as hard and firm as the surrounding surface. 
Before we could recover from our astonishment at this per- 
formance she had dropped her stone and was bringing more 
earth, and in a moment we saw her pick up the pebble and 
again pound the earth into place with it. Once more the 
whole process was repeated, and then the little creature flew 
away." 

Here we have intelligent behaviour rising to a level to 
which some would apply the term rational. For the act may 
be held to afford evidence of the perception of the relation 
of the means employed to an end to be attained, and some 
general conception of purpose. In this section, which deals 
with description of behaviour based on observation, the 
psychological explanation cannot be discussed. Similar in- 
dications of deliberate action may be held to be afforded by 
the sometimes elaborate " locality studies " which these insects 
seem to make, — by the " care that is taken by wasps to acquaint 
themselves with the surroundings of their nests." A Sphex^ 
for example, which had partially made and then abandoned 
several nests, left them without any locality study ; but when 
she had completed a nest in a suitable spot she made *' a most 
thorough and systematic study of the surroundings. She flew 
in and out among the plants, first in narrow circles near the 
surface of the ground, and then in wider and wider ones as 

♦ Op. cit., p. 22. 
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she rose higher in Ihe air, until at lost she took a straight line 
and disappeared in tlie diataoce," Another spcciea (C'ercens 
deserla) " has the hahit of making a namber of half circles in 
front of the nest, and then, after rising a little higher, of 
flying several times completely round it." The method of 
procedare is, it seems, £0 normal to the speciea that it is pro- 
bably founded on an instinctive basis. IJr. aud Mrs. Peckham, 
in commenting ou their observatious, say : * "If the esaminabioQ 
of the objects about the nest makes no impression upon the 
wasp, or if it is not remembered, she ought not to be incon- 
venienced nor thrown off her track when weeds and stones 
are removed and the snrface of the groand ia smoothed over ; 
but this is jnst what happens," For convenience of observa- 
tion they "sometimes gently moved intercepting objecto to 
one side, but even such a slight change threw tlie wasp out 
of her bearings, and made it difficult for her to recover her 
treasure." Where wasps form a number of nests in a small 
plot of ground, as in the case of Bembrx, each knows and 
returns to its own hole, as was proved by Dr. Peckham, who 
marked the insects and their nests with paint. 

So, too, with regard to prey. In tlie course of hia observa- 
tioDS on Fompilas, Fabre removed the spider which the wasp 
had deposited on a toft of vegetation before she made her 
nest. As she was at work beneath the surface she could not 
see what went on above ground or where the spider had been 
redeposited some twenty inches from its former position. On 
emerging from the nest the wasp went straight to the original 
spot, searched round it for some time, then made further 
excursions, and discovered the spider. After slightly altering 
its position, and placing it on another tuft of vegetation, she 
returned to her subterranean labours, giving the observer an 
opportunity of again moving the spider. Five times did 
Fabre repeat the operation, and every time the wasp returned 
to the spot where she had last deposited her prey. 

The same observer records some interesting experiments 
wiLh the mason bee, ClutUcodoma. The mud nests oC the species 
• Op. oil., p. 2i5. 
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investigated were affixed to stones on the banks of the Rhone. 
When a nest was partially constructed, the bee having flown 
off for more material, Fabre moved the stone to a new position, 
near at hand and easily visible from the original site. The 
bee went straight to the place where the nest had been, 
searched the immediate neighbourhood, flew off, and returned 
to the same spot to continue the search. If she came across 
her own nest in its new position she did not recognize it as 
hers, but left it after examination. But if a stone with the 
nest of another bee in about the same stage of construction 
was placed in the position occupied by her own, she adopted 
it. And when two nests near together, both half built, were 
transposed, each bee unhesitatingly adopted the nest which 
occupied the position where its own nest had been. It may 
well seem strange that, the general locality-memory being so 
well marked, the recognition of the particular stone and nest 
should be deficient. This may be due to the fact that the 
so-called compound eyes are the organs concerned in locality 
vision, while the ocelli deal with details at very close range, 
and that the former alone afford the requisite data for recog- 
nition ; by their instrumentality alone arises the conscious 
situation which affords guidance in behaviour. And in that 
situation slight changes which for us make it " still the same 
but with a difference" render it no longer the same for a 
being of more limited intelligence — one probably incapable 
of analyzing the situation and seeing that the sameness 
preponderates over the difference. Be this as it may, the 
failure of a bee to recognize its own nest under circumstances 
so foreign to its experience as removal to a new spot may be 
paralleled with what I have observed in the case of sticklebacks. 
A nest had been built in a round glass bell jar which stood 
near a window. Some aquatic vegetation grew in the tank, 
and the nest was built on the window side. An experiment was 
made by turning the large bell jar through a right angle. The 
male stickleback searched for its nest in the old direction on 
the window side — that is to say, the same position in reference 
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to the incidence of the light. The search waa, of course, 
fruitless, and a new neat was begua in this jKJBition. Presently 
the old nest was discovered, and was then yigorously destroyed 
in just the same way as the nest of a rival is pulled to pieces 
and scattered. Here a new incidence of light and new direction 
of shadows seemed to have completely transformed the visual 
situation. 

To return to insects, it ia probable that the homing faculty 
is not the result of an inborn myaterioUH instinct dependent 
on some aenae of direction of which we have no knowledge, 
but is based upon experience gained during their flight hither 
and thither — that, in a word, it is intelligent and not instinc- 
tive. Experiments of Fabre at first seemed to suggest some 
magnetic influence to which bees were sensitive ; for when a 
minute magnet was fixed to a bee as it stai'ted on its return 
journey, the insect waa at fault ; but as a check experiment 
he alHxed a piece of straw instead of a magnet, with similar 
rtsults. Some of Fabre's observations and those of I)r. 
Bethe* are difficult to reconcile with the hypothesis that, in 
the homing, guidance is due to acquired acquaintance with 
the locality. But, on the other hand, the experiments of 
Lord Avebury and of Romanes seem to favmn' this view. 
Romanes found that when bees were taken inland from their 
hive near the seaboard, and then liberated, they returned 
from considerable distauces, the whole locahty being famOiar ; 
but taken to the seashore, whei-o the objects around them 
were nnfamihar (since the seashore ia not the place where 
flowers and nectar are to be found), the bees, though not far 
distant from the hive, were nonplussed and lost their way. 
Dr. and Mrs. Peckhara, as the result of their extremely careful 
observations, seem to have no doubt that the homing of sohtary 
wasps ia due to locality-experience ; and of the social wasp. 
Foliates fusca, they say ; t " We have seen the young workers 
make repeated locality studies when they first began to venture 

* "Dnrfcn nil don Ameisen uod Bieucn psjcUhohe Qualitaten 
ZuBohroibon," Fjlager't Archie^ In., 18'JS. 
" Solitary WoHpe," p. 219 
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away from home, but as they occupy the same nest all sunmier 
they, of course, grow more and more familiar with their sur- 
roundings, until they become so thoroughly acquainted with 
them that they can find their way without the least difficulty. 
We have no doubt that with them, as with the solitary wasps, 
the faculty is not instinctive, but is the direct outcome of 
individual experience." 

In the interesting pages of the works in which Dr. and Mrs. 
Peckham describe their investigations, there are many observa- 
tions which show that wasps are capable of intelligently profiting 
by the experience which their instinctive behaviour places them 
in a position to acquire. The inherited tendencies and aptitudes 
pave the way for acquired modification and accommodation of 
behaviour. To catch and paralyze spiders, to dig and prepare 
a tunnelled nest, and to carry the prey to the nest, all this 
affords the instinctive basis ; but when the observers tell us 
that they " have several times seen wasps enlarge their holes 
when a trial had demonstrated that a spider would not go in," 
and even on one occasion without trial when an unusually 
bulky spider was brought, there is something beyond instinct ; 
there is intelligent adjustment to special circumstances given 
in experience. Presumably intelligent is the habit frequently 
observed in one species of Fompilm, and occasionally in another, 
of hanging the paralyzed spider in a crotch of a branching 
stem, usually of bean or sorrel, where it will be safe from the 
depredation of ants. On one occasion Dr. Peckham, desirous 
of seeing the exact manner in which the victim was stung, 
substituted an unhurt spider for that which the wasp had 
paralyzed.* ** According to the habit of its species when 
danger threatens, it kept perfectly quiet, and when the wasp 
returned it was hanging there as motionless as a piece of dead 
matter ; but she would not touch it ; she hunted all over that 
plant and then over several others near to it, returning con- 
tinually to look again at the right spot. After five minutes 
she flew off in the direction of the woods to catch another 
spider. Why did she go to the woods ? Why did she not 

♦ Op. ciL, pp. 131, 132. 
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Uke the one that hung there ia plain view 7 It could nob 
have been dae to the fact that we bad handled the spider, 
dnce when, on other occasions, we took one that had been 
paralysed, examined it, and then returned it to the wasp, she 
accepted ib wibboub hesitation. ... In forty minutes she came 
back with another spider, but, instead of taking it into the nest, 




she hung it apon a bean plant near by, and then proceeded to 
dig a new hole a few inches distant from the first. Foolish 
little wasp, what a waste of labour I Truly, if you are endowed 
with energy beyond yonr fellows, yon are but meagrely furnished 
with reason," 

Here we have the routine of instinct — the normal mode of 
buntii^ and capturing prey, the normal procedure of bringing 
the spider, and then making the nest, predominating over any 
tendency to initiate intelligent improvements. This, however, 
should not surprise us, in whom the force of habit is often so 
strong. !N'or should we feel surprise at the appm-enbly stupid 
tolerance some of these wasps display in presence of parasites. 



\ 
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BembeXy which does not store and close its cell, but brings 
continual supplies of food to its larvae, is not disturbed by the 
presence in the cell of the grubs of the parasitic fly Millo* 
gramma. She could, we think, easily free her nest of these 
intruders, but she continues to bring supplies, though the 
parasites may absorb it all and leave her own larvae to perish. 
She adapts her procedure to the new conditions, being in- 
capable of knowing that she is feeding the enemies of her 
race. 

Enough has now been said to show the extent and the 
limitations of the intelligence of such insects as the solitary 
wasps. It will be noticed that the acquired modifications of 
behaviour occur in close connection with the inherited ground- 
plan of instinctive procedure. We shall have occasion to note 
the same connection in our discussion of social behaviour in 
the next chapter. And we shall consider the influence of 
intelligence on instinct before we bring this chapter to a 
close. 



III. — Some Eesults of Experiment 

It is unnecessary to give a resumi of entertaining anecdotes 
illustrative of intelligent behaviour in the higher animals. 
Such anecdotes are too often the outcome of casual observa- 
tions by untrained observers ; and the interpretation put upon 
the facts frequently shows a want of psychological discrimina- 
tion. Such is not the material of which science is constituted. 
What is needed is systematic observation conducted, so far as 
possible, under controlled conditions. Two things are neces- 
sary : first, to distinguish instinctive behaviour, inherited as 
such, from the acquired modifications or new departures due 
to intelligence ; and secondly, to determine the method and 
range of intelligent procedure. These problems can only be 
solved in their entirety by a complete knowledge of the life- 
history of the animal concerned. But they may be attacked 
in detail by a systematic study of particular modes of behaviour, 
and by an investigation into their manner of origin. That 
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this may be done with aooae approach to accuracy, resort must 
be had to experiment, which permits of observation nnder 
controlled conditions. 

To asccrtaiD, for esample, how far nesfc-building is instinc- 
tive in birds, Mr. John S. Budgctt hatched a hen greenfinch 
nnder a canary. In the following autuom ho bonght a caged 
bird, a cock, probably of the same year, and in the sncceeding 
spiing tnraed the pair into a large aviary, supplying such 
material as twiga, rootlets, dried grass, moss, feathers, sheep's 
wool and horsehair. The hen soon began to build, the cock 
bird taking no share in the work, and finished her nest ia a 
few days. On careful comparison it was found to resemble 
that of a wild greenfinch in every particniar, being made of 
woo!, roots, and moss, lined with horsehair. A second nest the 
aviary greenfinch boilt was also quite normal. 

In the case of a bQllfinchwhichMr. Eud^ett reared, having 
obtained it when a few weeks' old, the first neat was composed 
of dried grass with a little wool and hair, but without either 
rootlets or twigs. A second which she bnilt waa, however, 
quite typical, made of fine twiga and roots, and lined with 
horsehair ; as was also a tliird nesti. 

It is just possible, thoogh most improbable, that the bull- 
finch utilized its three weeks' experience gained in the nest 
from which it was taken. But Mr. Jenner Weir describes " 
observatioiia on canaries in which thin source of experience ia 
excluded. " It is usual," he says, " with canary fanciers to 
take out the nest constructed by tlio parent birds, and to place 
a felt nest in its place, and when her young are hatched, and 
old enough to be handled, to place a second clean neat, also of 
felt, in the box, removing the other. But I never knew that 
canaries so reared failed to make a nest when the breeding 
time arrived. I have, on the other hand, marvelled to see 
how like a wild bird's the nesta are constructed. It is custo- 
mary to supply tiiem with a small aet of inateriala, such as 
moss and hair. They use the moss for the foundation, and 

* In H 1uUer to Darivin. quoted by Bomanes, "MenUt Evolntioo in 
Aniraale," p. 22li. 
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line with the finer materials, jnst as a wild goldfinch would 
do." 

Experiment seems, therefore, to show in a way, and with a 
clearness impossible of attainment bj ohserration under natural 
uncontrolled conditions, that nest-building in birds is instinc- 
tive. That the manner and method of procedure is often 
modified in accordance with special conditions — that the in- 
stinctive outline of nidification receives its final touches 
through individual experience — is sometimes seen under 
nature, and more often under the semi-experimental conditions 
of domestication. Thus three pairs of pigeons in the Wilson 
Tower of Clifton College made their nests in 1898, as I am 
informed by Mr. H. C. Playne, of galvanized iron wire, pieces 
of which were left in a corner at the top of the tower, thus 
aflFording a parallel to the behaviour of the unconventional 
crow of Calcutta, mentioned by Mr. F. W. Headley,* which 
made its nest of soda-water bottle wires, which it picked up in 
a back yard. But even in this matter experiment serves to 
bring out clearly the selective influence which is exercised by 
intelligence. Bolton,t in 1792, observed a pair of goldfinches 
beginning to build their nest in his garden. They formed the 
ground-work of moss, grass, etc., as usual ; but on his scatter- 
ing small parcels of wool in different parts of the garden they, 
in great measure, left off the use of their own stuff and used 
the wool. Afterwards he gave them cotton, and they then 
used this instead of the wool ; then he supplied fine down, and 
they finished their work with this, leaving the wool and 
cotton. 

In studying the behaviour of wild animals under natural 
conditions, it must always be difficult to distinguish the con- 
genital basis from the acquired elements ; for both tend to 
bring about a working adjustment to the conditions of life, 
and we can seldom have opportunities of tracing the interplay 
of the factors which produce the instinct-habits of adult life. 

* " The Structure and Life of Birds," p. 335. 

t Preface to " Harmouia Ruralis " quoted by Yarrell, ** British Birds," 
vol. i., p. 541. 
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But nnder domestication we seek to bring about a new workini^ 
adjustment to conditions imposed by man. The skilful trainer 
ntilizes the natural instinctive tendencies as a basis ; and, by 
& system of rewards and punishments, leads the intelligent 
modifications of behaviour along Hues directed bj his deliberate 
pnrpose. The conditions arc largely those of espeiiment, 
and they bring out the pliy and range of intelligence in a wny 
which would otherwise elude our observation. The training 
of falcons for the chase affords a good illnatration, since tliey 
cannot be bred in continement, and the effects of training 
cannot thureforB be hereditary. The falconet's object is to 
modify the congenital instinctive behaviour of a bird of prey 
for the purposes of aport. She is trained to the lure at. first 
at short distances, and step by step through longer flights ; she 
is taught by snatching away the lure to stoop at it repeatedly 
as often as it is jerked aside ; and then she is trained on living 
quaiTy, at first nuder easy conditiooa, till eventually she can be 
flown at a wild bii'd. And as a result a weli-traiued falcon will 
follow her master from field to field, regulating ber flight by 
Uis raovements, always ready for a stoop when tbe quarry is 
sprung. The fact that she can be thus educated for bor work 
showJ that her behaviour is plastic, and can be moulded by 
intelligence. Experimental conditions i-cveat the fact ; but 
under nature the moulding influence of intelligence is pre- 
sumably not less important, though it is more directly in line 
with the coDgcn'tal instinctive tendencies. 

That much of the behaviour of the higher animals is guided 
by esperience similar to that which plays so large a part in 
their training under the esperimental conditions of domestica- 
tion is generally admitted. But what are the range and 
limits of animal intelligence, and whether it attains the level 
of rationul conduct, in the restricted sense of the term 
" rational," are questions open to diacossion, to which answers 
are more likely to be ohtaiuod through experiment than by 
chance observations. 

Before giving some of the results of such experiment it 
will be well to revert to tbe distinction, which was drawn in the 
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second chapter, between the lower or intelligent stage of mental 
development and the higher or rational stage. It will be 
remembered that rational processes were characterized by the 
fact that the situations contain the products of reflective 
thought, presumably absent in the earlier stages of develop- 
ment ; that they were further characterized by a new purpose 
or end of consciousness, namely, to explain the situations which 
at an earlier stage are merely accepted as they are given in 
presentation or re-presentation ; they require deliberate atten- 
tion to the relationships which hold good among the several 
elements of successive situations ; and they involve, so far as 
behaviour is concerned, the intentional application of an ideal 
scheme with the object of rational guidance. 

On the other hand, the animal at the stage of intelligent 
behaviour deals with the circumstances of his comparatively 
simple life by making use of the particular situations which 
have been presented to consciousness in the course of his prac- 
tical experience. If such an animal be placed in the midst of 
new circumstances he has to find out by a process of trial and 
error how they are to be met. After a longer or shorter 
period of trial, guided only by particular experiences, he 
chances to hit upon a mode of procedure which is successful. 
The successful act is then incorporated in a new situation ; at 
first, perhaps, only incompletely. The association is eventually 
established by repetition, through which is acquired the habit 
of doing the right thing in the appropriate manner. Why he 
does this and not something else, in so far as he is intelligent 
and not rational, he probably neither knows nor has the wit 
to consider. The satisfaction of success suffices for intelligence 
as such. If the circumstances be so modified as to render the 
particular mode of meeting them ineffectual, after trying 
again and again in the old way, he will sometimes stumble 
upon the proper mode of overcoming the difficulty, and after 
doing so two or three times a new conscious situation involving 
the requisite associations will be established, and the appro- 
A priate behaviour will become habitual. But why this new 
/ mode of procedure rather than any other is adopted, intelligence 
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as Bucli dooa not know, because it dooa not analyze tiie 
fiitnation and disentangle tlie essential relation ships. The 
eatisfaction of success again suffices. In a word, such an 
animiil in the peiceptnal stage of mental development Beems 
wanting io the power of reflection. He does not appear to ahow 
evidence of framing anything like a general aeheme of know- 
pledge which he can apply to the solution of particular problomB, 
of a prat'tical nature, involving difficultiES and obstncles. 

The method of intelligence— in the sense in which we are 
rning this term — the method of varied trial and error with the 
utilization of chance success, is a lengthy and somewhat 
clumsy process ; but it suffices. Now contrast it with the 
procedure of a rational animal, such as man is or may he. 
When he ia confronted by a diSicnlty he is not content to meet 
it by trying this way, and that way, and another way, anyhow, 
and trusting to chance to bring sncceas, but he considers the 
problem in all its relations with a view to ascertaining the 
I essential nature of the difficulty. For each attempted mode of 
meeting the case lie has a definite reason. He knows why 
he does this and not that. He has a plun or scheme which he 
puts into execution. And if it fail, he is not content till 
he finds out wherein tbe failnre lay, Tliis enables him to plan 
■^ better scheme. He sees wliy it ii better ; and if at last he 
be anccessfnl by a happy hit, as in tlic chance procedure of 
intelligence, be looks for the reason of it. And seiing why 
this fortunate attempt, unlike his previous efforts, just meets 
the cnae, he repeats it because he perceives that herein lies the 
essential solution of the difficulty. Both in the case of intelli- 
gence and in that of tyaaon, as hero distingnishcd, present 
/■procedure is based upon past experience; but reason baa buOt 
I upon the foundations thus laid an orderly scheme, and knows 
I itfl whys and wherefores, while inteUigence is at the mercy of 
'1 chance associations. The reason for success it Lria not the wit 

to assign. 
, " The essential difference between the two cases may be put 
( in another way by saying that the intelligent being forma 
Bcnsory imiiressious and sensory images linked together by 
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bonds of association, combining and coalescing to constitute a 
conscious situation effective in behaviour under the guiding 
influence of pleasure and pain ; while the rational being not 
only does all this, but goes further. He fixes his attention on 
the way in which the elements in the situation are con- 
nected and related; he builds an ideal framework on which 
the sensory impressions are set or move in an orderly manner. 
And it is this scheme, fashioned by reason and transforming 
the situation, which he utilizes in dealing with difficulties. 

Yet another way of putting the same essential distinction 
is to say that intelligence deals with pictures, either directly 
presented to the senses or called up in re-presentation. If we 
state the matter thus, however, we must remember that the 
" pictures " may be painted in colours supplied by any of the 
senses; and that smells, tastes, sounds, touches, pressures, 
limb-movements, and so forth, are elements in the pictured 
product. Bearing this in mind, we may say that intelligence 
deals with sensory impressions and their revived images in 
concrete and particular situations ; while reason analyzes the 
pictures, and extracts from them general notions in terms of 
which the pictures may be explained. For example, we picture 
a stone falling to the earth ; but we explain it by the general 
notion of gravitative attraction. The conception forms part 
of our ideal scheme of knowledge, which is not itself picturable, 
though this or that example of its action may be presented or 
re-presented in sensory imagery. 

Once more we may say— and this way of looking at the 
question arises naturally out of what has gone before— that 
intelligenc^.dfials jvitli -concrete examples, and does not rise to 
^he abstract and general rule. The ideal scheme of reason is 
the result of abstraction and generalization. It is a frame- 
work of conceptions which can be applied to the particular 
facts which fall under observation to see whether it fits and 
meets the case. Intelligence has to deal with the facts as they 
present themselves, without the aid of an organized system of 
knowledge built up into an ideal scheme. 

Enough has now been said to indicate the distinction 



SOME RESULTS OF EXPERIMENT 141 

iMitwton the method of intelligence and that of reason. It 
may, no doubt, be said that the terminology iised is open to 
critieifim ; for, on the otie hand, the words " intelligence " and 
" intelligent " are frequently naed as Bynonymous with " reason " 
and " rational ; " and, on the other hand, acto re<]uiring neither 
abstraction, generalization, nor the application of any echeme 
of knowledge are freqnently spoken of as " rational." Uence 
there is, it may bo urged, some danger of misunderstanding. 
This may be granted. And unless some such restriction of 
meaning under suitable terras be accepted by psychologists, 
misunderstanding will continue. More essential, however, than 
tUe distinctive terms we are to use is the distinction of method 
which underlies them. That, I trust, is sound. Dr. Lindley, 
in an iutercsting paper on "A Study of Pnzzles," " has utilize! 
the distinction iu hi^ investigation of the meutul development 
of children, and has found that the procedure of young children 
is predominantly of the " sense-trial and error " order which 
has above been termed intelligent ; and he expresses the 
opinion that " most of the adaptations of animals are on 
this sense-trial and error level." 

Such certainly seems to be the conclusion to be drawn from 

my own experimental observations on dogs. It has frequently 

been asserted that the behaviour of a dog with a stick in his 

mouth, when he comes to a narrow gap, shows that he at once 

perceives the nature of the difficulty, and meets it in a rational 

manner by adopting the appropriate plan of action. lie pulls 

the stick through by one end. But experiments, which I have 

_^ , elsewhere described, t showed that a fox terrier, fourteen months 

V old, seemed to be incapable of perceiving the nature of the 

difficulty which vertical iron railings presented to his passage 

with a stick in his mouth, and only imperfectly learnt to ovi'r- 

come it after many ineffectual trials and many failures. The 

results obtained on the first aftemuon may be quoted to indicate 

\ the nature of the evidence. The dog was sent after a short stick 

into a field, and had to pass through vertical rails about six 

• Ameriean Journal 0/ Ptj/clinlagij, vol. viii., no. i, pp. 131-193. 
t " Introduotion to CoinpurutiTe Pajcliglogy," p. 255. 
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ioc-liiffl apart. On bis I'etura the stick caught at the 
whiatJed and turned as if to leave ; and the dog pushed and 
struggled vigorously. He theu retired into the iielii, lay down, 
and began gnawing the stick, but, when called, came alowlj up 
to the railings and stuck again. After some efforts he put Lis 
bead on one side, and brought the stick, a short one, through. 
After patting and encouraging bim, I sent him after it again. 
On bis return he came up to the railings with more confidence, 
but, holding the stick by the middle, found bin passage barred. . 
After some struggles be dropped it and came through without 
it. Sent after it again, he put his head through the railings, 
seized the stick by the middle, and then pulled with all hia 
might, dancing up and down in his endeavours to effect a 
passage. Turning his bead in his efforts, be at last brought 
the stiuk through. A third time he was again foiled ; again 
dropped the stick ; and again seizing it by the middle tried to pull 
it through. I then placed the sbick so that he could easily seize 
it by one end and draw it tbrough the opening between the 
rails. But when I seat him after it, he went through into the 
field, picked up the stick by the middle, and tried to push his 
way between the railings, succeeding, after many abortive 
attemptSj by holding his head on one aide. 

Subsequent trials on many occasions yielded similar results. 
But the following summer, when I resumed the experiments, I 
was able with some guidance to teach him to bring a long stick 
to the railings, drop it, and then draw the stick tbrough by one 
end ; though even then, if he had dropped it so that one end' 
just caught a rail, he often failed, shaking his head vigorouelj, 
dropping the stick and seising it again, and repeating thiai 
behaviour until it chanced to fall in a more favourable position. 
Ke did not apparently perceive that by gently moving the stick 
a little one way or other the difficulty could be simply overcome 
with little effort. Nor when given a crooked stick, which caught 
in a rail, did be show any sign of perceiving that hy pushing the 
stick and freeing the crook he could pull the stick through. 
Each time the crook caught he pulled with all hia strength, 
Boiziflg the stick now at the end, now in the middle, and now 
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near the crook. At length he seized the crook itself, and with 
a wrench broke it off. A mau who wiis pasBtng, and who had 
paused for a coaple of minutes to watch the proceedings, said, 
" Clever dog that, sir ; he knows where the hitch do Ue." The 
remark was the characteristic outcome of two minutes' chance 
obaervation. During the half hour or more dirring which I 
had watched the dog he had tried nearly every possible way of 
holding and tugging at the stick. Such is the mode of 
behavionr based on intoUJgence — contiuued trial and failure, 
until a happy effect is reached, not by methodically planning, 
bat by chance. 

Two of my frienda criticized these resultB, and said that 
they only showed how stupid mij dog was. Their dogs would 
have acted very differently. I suggested that the question 
could easily be put to the test of experiment. The behavionr 
of the dog was in each case — the one a very inteUigent Tork- 
shire terrier, the other aa English terrier^similar to that 
above described. The owner of the latter was somewhat 
annoyed, used forcible language, and told the dog that he 
could do it perfectly well if he tried. 

In espcrimentmg with my fox terrier on the method 
adopted in aeiaing and carrying differently balanced objects, 
I used (1) a straight stick, the centre of gravity of which was 
at the middle ; (2) a Kaffir kuob-kerrie, the centre of gravity 
of which was about six inches from the knob ; (3) a light 
geological hammer ; and (4) a heavier hammer. In the last, 
the centre of balance was close to the hammer head. The net 
result of the observations was that the best place for seizing 
and holding the object was hit upon in each case after indefioite 
trials ! that after three or four days' continuous experience with 
one (say the kriob-kerrie), another (say the stick) was at first 
seized nearer one end, showing the influence of the more recent 
association ; and that there was little indication of the dog's 
seizing any one of the foar at ouce in the right place, that is 
to say, the point of seizure was not clearly differentiated in 
accordance with the look of the object. I tied a piece of 
etring, in later trials, round the centre of balance, but this, at 
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llie time of the dog's deatb, had not served as a sue guide to' 
his experience . 

The way in which my dog learnt to lift the latch of th( 
garden gate, and thus let himself out, itfTords a good examplf 
of intelligent Itehaviour. The iron gate outside my houBe 
held to by a latch, bnt swings open hy its own weight if tl 
latch bo lifted. Whenever he wimted to go ont the foJ 
terrier raised the latch with the hack of hts head, and thos 
released the gate, which swong open. Now the question 
in any snch ease is : How did he learn the trick ? In this 
particnlar ease the question can be answered, bccanse he 
carefully watched. When he was put outside the door, 
naturally wanted to got out into the road, where there ws 
much to tempt hiiii — the cliance of a run, other dogs to Bnil 
at, possibly cats to be worried. He gazed eagerly out through 
the railings on the low parajiet wall shonn in the illustration ; 
and in dne time ciianced to gaze out under the latch, lifting 
it with his head. He withdrew his head and looked 
elsewhere ; hut the gate had swung open. Here was 
fortunate occurrence arising out of natural tendencies in a di 
Bat the association hetween looking out j'nst there and tl 
open gate with a free passage into the road is aomewl 
indirect. The coalescence of the presentativa and re-pi 
Bcntative elements into a conscious situation effective for (ht 
guidance of behaviour was not effected at once. After some 
ten or twelve espevionces, in each of which the exit was more 
rapidly effected with less gazing out at wrong places, the f( 
terrier had learnt to go straight and without hesitation 
the right spot. In this caae the lifting of the latch 
unquestionably hit on by accident, and the trick was on! 
rendered habitual by repeated association in the same situation 
of the chance act and the happy escape. Once firmly 
established, however, the behaviour remained constant throtigh- 
ont the remainder of the dog's life, some five or six years. 

Mr. E. J, Shellard observed* an act of similar import 
a Scotch staghound, which " appeared at first to be the 
• ■■ lutruduction tu Comparativo FHyuhology," p. 200. 
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of thougbt," but nliich, on clo8"r observation, was clearly seen 
to lie Lliij I. -lilt i.f iiiLulliLvun' ill Ui- iv-triil.'d bu use of the 




\ 



146 INTELLIGENT BEHAVIOUR 

extended from the top of the door downwards, and over the 
whole area, would thus inevitably at some time or other reach the 
handle of the latch, which was thus struck forcibly downwards, 
the latch itself rising upwards. The door would then open 
from the weight of the dog pushing against it. The dog 
always opened the door in this manner from the time when 
the incident was first noticed until he left, a period of about 
three years. The door was opened with no greater ease at 
the expiration of that period than at the commencement. 
His paws would strike various parts of the door, and he never 
appeared to exercise any degree of judgment in the localization 
of his strokes, the fact of his paws striking the handle of the 
latch being a necessary result, providing the dog had sufficient 
patience and strength to continue." 

One or two more experiments with my fox terrier may be 
briefly described. I watched his behaviour when a solid 
indiarubber ball was thrown towards a wall standing at right 
angles to its course. At first he followed it right up to the 
wall and then back as it rebounded. So long as it travelled 
with such velocity as to be only just ahead of him he pursued 
the same course. But when it was thrown more violently, 
so as to meet him on the rebound as he ran towards the wall, 
he learnt that he was thus able to seize ib as it came 
towards him. And, profiting by the incidental experience 
thus gained, he acquired the habit — though for long with 
some uncertainty of reaction — of slowing off when the 
object of his pursuit reached the wall so as to await its 
rebound. Again, when the ball was thrown so as to glance 
at a wide angle from a surface, at first — when the velocity 
was such as to keep it just ahead of him — he followed its 
course. But when the velocity was increased he learnt to 
take a short cut along the third side of a triangle, so as to 
catch the object at some distance from the wall. A third 
series of experiments were made where a right angle was 
formed by the meeting of two surfaces. One side of the 
angle, the left, was dealt with for a day or two. At first the 
ball was directly followed. Then a short cut was taken to 
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meet its defieuted course. On the fourth day thia method was 
well pstablished. On the fifth, the bal! waa thmwu so aa to 
strike the otber or right side of the angle, and thus be deflected 
in the opposite direction. The dog followed the old course 
(the short cut to the left) and was completely non-piussed, 
searching that side, -then more widely, and not finding the 
ball for eleven minutes. On repeating the espEiimcnt thrice, 
similar rctults were that day obtained. On the following day 
the ball was thrown just ahead of him, so as to strike to the 
right of the angle, and was followed and caught. This course 
was pBrsued for three days, and he then learnt to take a short 
cat to the right. On the nest day the ball was sent, as at 
first, to the left, and the dog was again non-plussed. I did 
not succeed in getting him to associate a given difference of 
initial direction with a resultant difference of deflection. 

I may here mention that, whenever searching for a ball of 
which he had lost sight in the road, he would run along the 
gutter first on one side and then on t!ie other. A friend who 
was walking with me one day regarded this as a clear case of 
rational inference. "The dog knows," he said, "the effects 
of the convex curvature of the road oa well aa wo do." I am 
convinced, however (having watched his ways from a puppy), 
that this method of search was gradually established on a 
basia of practical experie'nce. No logical inference on his 
part is necessary for the interpretation of the facts; and we 
should not assume its presence unless the evidence compels us 
to do so. 

Dr. E. L. Tbomdike, in a monograph on "Animal Intelli- 
gence " published as a supplement to the Pxydwlogical Review 
(June, 1^98), has fully described and carefully discussed a 
number of interesting csperiments. The subjects (one might, 
alas ! almost say victims) of some of these were thirteen 
kittens or cats from three to eighteen months old. His 
method of investigation shall be stated in his own words. 

"After conBidernble prelimianry observation of aniniale' beliivioiir 
s cotidilione, I chose for my geneial meiliod one whieli. 
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simplo Eta it is, possesses seTeral other marked advantages beiidea 
those which accompany experitnent of any tort It was merely to 
put animals when hungry m enclos ires from winch Ihey could escape 
by some simple act, such as pulling at a loop of cord pressiog a lerer 
or stepping on a platform Tl e at mial was put m the enclosure food 
was left outside in sight and h s act ens obso ved Besides recording 
his general behaviour, special nctice was tiken of how he succeeded 
in doing the necessary act (in case he did succeed) and a record 
was kept of tbe time that he nas in the box before performing the 
successful pull, or clawin„ or bite This was repeated until the 
animal had formed a perfect as&ociation between the sense impression 
of the interior of that box and the impulse leading to the succeisf il 
movement. When the association was thus perfect the t me taken 
to escape was, of course, practically constant and very short. 
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Tra 22. — Cage used in ProfeeBOr Tliomdibe'« eipenuieuts. 



"If, on the olher hand, after a certain time the animal did not 
succeed, he was taken out, but not fed. If, after a sufficient number 
of trials, he failed to get out, tbe cose was recorded as one of complete 
failure. Enough different eorta of methods of escape were tried to 
make it fairly sure that association in general, not association of a 
particular sort of impulse, was being studied. Enough animals were 
taken with each bos or pen to make it sure that the results were not 
duo to individual peculiarities. None of the animals nsed had any 
previous acquaintance with any of the mechanical contrivances by 
which the doors were opened. So far as possible the animals were 
kept in a uniform stale of hunger, which was practically ntter hunger." 
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To Dr. Thorndike'a monograpli we must refer those who 
desire detailed iDformation as to apparatna and procedure. It 
mnst here auffice to state that the box-cages employed were 
rudely coiiatracted of wooden laths, and formed erampi'd 
priaona aLoiit twenty iiicheB long by fifteen broad and twelve 
high. Nine contained such simple mechanisms as Dr. Thoru- 
dike describes in the passage above quoted. When a loop or 
cord was pulled, a button turned, or a lever depressed, the 
doorftll open. In another, pressure on the door as well as 
depression of a thnml»-Iatch was required. In one cage two 
simple acts on the part of the kitten were necessary, pulling a 
cord and pnahing aside a piece of board ; and in yet others 
three acts were requisite. In those boxes from which escape 
was more difficult a few of the cats failed to get out. The 
times occupied in thoroughly learning the trick of the box by 
those who were successful are plotted in a series of cnrves, 
the essential feature of which is the grapliic expression of a 
gradaal diminution in the time interval between imprisonment 
and escape in successive trials. This is shown iu Fig, 23, 
wKch is conatrncted from some of Dr. Thorndike's data. In 
some cases the cats were set fi-oe from a box when they (1) 
licked themselves or {2) scratched themselves. 

Dr. Thomdike comments on the results of his experiments 
as follows : — 

"When put ioto the box tlie cat would show evident signs of dis- 
comfort and of an impulse to escape from conflriemeut It tries to 
squeeze through any opening; it claws aud bites at the bars or wire; 
it (hmstB ita paws out through any opening, aud claws at everylhing it 
reaches; it contiDiies its efTorts when it strikes anything loose and 
Bhsky : it may claw nt things witjiin the box. It does not pay very 
much fttteotion to the food outaide, but seems simply to strive in- 
stinctively to escape from confinemeat. The vigour willi which it 
Btru^les is extraordinary. For eight or ten ininutes it will daw, and 
bite, and squeeze incesEantly. . - The cat that is clawing all over the 
bos in her impulsive Btroggle will probably claw the string, or loop, or 
button so as to open the door. And gradually all the other non- 
Huccessiril impulses will be stamped out, ami the particular impulse 
leading to the snccesGful act will be stomped ia by the resulting 
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pleasure, until, after many trials, the cat will, when put in the box, 
immediately claw the button or loop in a definite way. . . . Starting, 
then, with its store of instinctive impulses, the cat hits upon the 
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Fio. 23. — Diagram shoving times taken by a kitten to escape from the 
cage in twenty-four successive oxpctiments. 

successful movement, and gradually associates it with the sense- 
impression of the interior of the box until the connection is perfect^ 
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BO that it performs the act as soon as confronted with the aense- 
impressioo. . . . PreviouB experience makes a difference in the qniolc. 
ness with which the cat forma the associitiona. After getting ont of 
ail or eight hoxea by diiferent sorts of acts, lie cat's general tendency 
to claw at loose objects within the boa ia sfrengthened and its tendency 
to squeeze through holes and bite bars is weakened; accordingly it 
will learn associations along the general line of the old more qoiokly. 
AsBOciationa between licking or scratching and escape are similarly 
eatabliahed, and there was a noticeable tendency to diminish the act 
until it becomes a mere vestige of a lick or scratch. After the cat 
gets so tbat it performs the act soon alter being put in, it begins to do 
it less and less vigoronaly. The licking degenerates into a mere quick 
tnm of the head mth one or two motions up and down with tongue 
extended. Inatead of a hearty scratch, the cat waves its paw up and 
down rapidly for an instant." 

SucU experiments carried out on a different method give 
resuU.H in line with my own. The eonditioM are, however, 
somewhat unnatural, which I regard aa in some respects a 
disadvantage. Bub we need experimenta on different methods 
— the more the better, — and if the results they furnish are in 
accord, their correctness will be rendered the more probable. 
It is to be hoped that Dr, Thorndike will devise further ex- 
periments in which (1) the conditions shall be somewhat less 
strained and straitened, while the subjects are in a more normal 
state of equanimity (cannot " utter hunger " be avoided ?), and 
(2) there shall be more opportunity for the exercise of rational 
judgment, Bupposing the faculty to exist. To establish the 
absence of foresight in the procedure of the cats, it is surely 
necessary so to arrange matters that the connections are clearly 
open — nay, even obvious — to the eye of reason. It appears 
that this consideration has not weighed sufficiently with 
Dr. Thomdike. 

A series of experimenta were made to ascertain whether 
instruction (in the form of putting the animal through the 
procedure retiuisite for a given act) was in any degree helpful. 
The conclusion is that such instmctioti has no io^uence. 
Those who have had experience in teaching animala to per- 
form tricks will probably agree here^thongh some trainers 
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give expresairtL to a different opiDioD. It is, liowever, essential 
to distinguish carefully between showing an animal how a trick 
ia done, and either atimulating its attention or furnishing 
accessory guidance (such ae the occasional taps of the trainer's 
whip when he wants a performing horse to kneel), or affording 
suitable conditions the results of which temporarily enter 
into the association complex. If the latter be eliminated the 
practice of traiaers, I believe, bears out the general result of 
the esperiraenta. Dr. Thorndike never succeeded in getting 
an animal to change its way of doing a thing for his. Nor 
was I, after repeated trials, able to modify the way in which 
my dog lifted the latch of the gate. He did it with the back, 
of hia head, I conld not get him to do it (more gracefully)-, 
with his muzzle. 

It may be said that the remarkable feate of performing 
animals imply tbc existence of faculties of a higher order than 
Dr. Thorndike and I are prepared to admit on the basis of our 
experimeTits. Mr. P. G. Hamerfcoo many years ago described 
how, in his own house, a cleverly trained dog wonld fetch InJ 
their right order the letters which spelt the English or German' 
equivalents of common French words, and do other wonderful 
things. But the owner of the dog (M. dii Rouil) admitted 
that there was a means of rapport between tham which he was 
not prepared to divulge. It ia ]uat because the trainer has to 
lead up to and utilize chance esperiencea that such prolonged 
patience and care are required. The anunal is but the instru- 
ment on which his clever trainer plays ; an instrument of 
wonderful intelligence, hut lacking in the higher rational 
faculty. The organized scheme ia the master's, not that of 
hia willing slave, A rational being might not do more 
wonderful things ; but he would learn them more rapidly 
and by a less wearisome method. As it is, the clever per- 
forming dog originates little or nothing, and repeats again and 
again the same stereotyped beharionr, which — if one witnessi 
the performance often — touches one witha profonnd seuae 
its lack of rational spontaneity. 

» The Portfolio (1873), p. 27, "Canine Guoala." 
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As at present advised, therefore, I see do reason for with- 
drawing from the pcaition provisionally taken up. The 
utilizatiou of cbance experience, without the framing and 
application of an organized scheme of knowledge, appears to 
be the predominant method of animal intelligence. 

On this view, then, we may sea in instinctive behaviour, 
and the multlfarions automatic acts of animals, a means of 
providing experience of the right kind and on profitable lines. 
We may see in the play- instincts of the young a training 
ground for the more serious business of animal life — a theme 
developed by Professor Groos. We may see in the imitative 
tendency — the innate proclivity to follow a lead bHndly and 
at first nnintelli gently — a further means of providing those 
useful items of experience which intelligence finds so service- 
able. And we may see in the intelligence which can profit 
by chance ocearrences that arise in these several ways all that 
suffices for the simple needs of animal existence. 

With some differences of opinion Dr. Thorndike and I have 
much in common in the conclnsions to which we have been 
independently led as to the method and limits of animal 
iotelligcuoe. We seem to be in essential agreement in the 
belief that the method of animal intelligence is to profit by 
chance experience without rational foresight, and that unless 
such experience be individually acquired, the data essential for 
intelligent progress are absent. While in our attempts to 
realize the general nature of animal conscionsncss there is a 
close aimilarity of treatment. In my " Introduction to Com- 
parative Psychology" a good deal of space is devoted to an 
analysis of the psychology of skill " in order that we may infer 
what takes place in the minds of animals ; " and I said r^ 
*' When I am playing a hard game of tennis, or when I am 
sailing a yacht close to the wind in a choppy sea, self does not 
at all tend to iKcome focal. Hence, though I am a self- 
conscious being I am not always self-conscious. And pre- 
sumably when I am least self-conscious, I am nearest the 
condition of the animal at the stage of mere sense experience. 
I am exhilarated with the sense of pleasurable existence, my 
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whole being tingks with aentient life. I seuse, or am s 
of, my owR life and conaciouaness, in an unuBnally euhtle I 
manner. Experience is vivid and continuous. Such I take it I 
to be the condition of the conscious but not yet aelf-conaciooa I 
animal." 

1 can therefore cordially endorse Br. Thorndike'a condu- j 
BiouB OB eipreased in the following pass^ea : — 

" One who has watched the life of a cat or dog for a month 
or more under teat conditions, gets, or fancies he gets, a fairly 
definite idea of what the intellectnal [intcUigentJ life of a cat 
or dog feels like. It is most like what we feel when con- 
sciouaness contains little thonght about anything, when we feel 
the Benae-impreasiona in their first intention, so to speak, when 
we feel our own body, and tlie impulses we give to it. Some- 
times one gets this animal consciousness while in swimming, . 
for example. One feels the water, tlie sky, the birds above, I 
but with no thoughts about them or memories of how they I 
looked at other times, or esthetic judgments about theicl 
beauty; one feels no ideas about what movements he will! 
make, but feels himself make them, feels his body throughout. I 
Self-conaciousneBS dies away. Social consciousnesB dies away.T 
The meanings, and values, and connections of things die away. I 
One feels Benae-impressions, has impulses, feels the movementsl 
be makes ; that is aU." 

And after an illustration from Bucb a game as tennis. Dr. I 
Thomdike adds : " Finally the elements of the associations are I 
not isolated. No tennis-player's stream of thought is filledj 
with free-floating representationa of any of the tens 
thousands of sense-impressions or movementa he has seen andj 
made on the tennis-court. Tet there is consciousness enoughj 
at the time, keen consciousness of the aense-impressionsifl 
impulses, feelings of one's bodily a^ts. So with the aniina!a;J 
There, is consciousness enough, but of this kind," 

It may he said that between the method of intelligence and 
that of fully developed rational procedure there ia a wide gap 
which must have been bridged in the course of mental evolu- 
tion. Unquestionably, And in contending that the methoda J 
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of tile animal are predominantly intelligent, I am far from 
wishing to assert dogmatically that in no animals are there 
even the beginnings of a rational scheme. Indications thereof 
do not indeed at present appear to have been clearly diBclOsed 
by experiment. But the experimental development of the 
subject is still in its infancy. We shall probably have to await 
the further results which must be the outcome of patient and 
well-directed child-study. The human child does pass in the 
course of hia individual development from intelligent to 
rational procedure. Here there is a bridge which is crossed 
by every child. When we know more about the stadia of this 
development we shall be in a position to apply the results 
obtained in child-^tudy in the analogous field of animal-study. 
Till then we must possess our souls in patience, and base our 
provisional conclusions on the results of systematic investiga- 
tion, rather than on those of casual observation and anecdote. 



I IV. — The Evolution of IxTELLir.Esr Behaviour 

' Ho attempt can be made in this section to trace the 
Buccesaive stages of the evolutionary progress of iDteUigence 
from its lower to its higher developments. It is indeed 
questionahle whtther comparative psychology has, as yet, 
accumulated a suHicient body of data to render such a task 
profitable or even possible. And the lower the level of 
intelligence with which we h;ive to dual, the less reliable are 
the scanty psychological data which we cnn obtain. To 
interpret the mental processes which accompany the acts of 
even the higher animals is a hard task, requiring careful 
psychological analysis. Still harder ia the task to infer the 
psychological basis of the actions of the lower animals. 

It is difficult to say where, in the hierarchy of animal 
progress, the beginnings of intelligence can tiret be traced. In 
the articulated animals, such as the insects, spiders, and 
cruiitacea, there ia abundant evidence of intelligence of a 
relatively high grade. But even in their case, how hard it is 
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to realize the nature of their experience — to get any adequate 
notion of their mental processes I We are inevitably forced to 
describe their psychology in the most general terms. So, too, 
with forms still lower in the scale of intelligence. Many 
molluscs unquestionably profit by experience. But can we 
clearly picture to ourselves the nature and manner of acquisition 
of this experience ? The way in which limpets return to the 
scars on the rock which form their homes seems to show that they 
have acquired a practically adequate experience of their near 
surroundings. Romanes cites * some of the earlier observa- 
tions which have been extended by Professor Ainsworth Davis.f 
I looked into the matter myself some years ago, at Mewps Bay 
near Lulworth in Dorsetshire. The method adopted % was to 
remove the limpets from the rock, and affix them at various 
distances from their scars. This can be done without difficulty 
or injury to the mollusc if one catches them as they are moving. 
But one must make sure that they are just leaving or returning 
to their proper homes, and are not taken in the midst of a 
more extended peregrination, as in that case their special scars 
cannot be noted. Failure to be careful in this matter vitiated 
my earlier observations, which are therefore excluded in the 
following table : — 
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From the nature of the rock surfaces the removal of a 
limpet to a distance of two feet almost invariably involved 
placing them on the further side of an angle. And though 
some returned over such an angle, the majority did not. 

* ** Animal Intelligence," pp. 28, 29. f Nature, vol. xxxi., p. 200. 

X Ibid., vol. li., p. 127. 
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In most cases tbe individuals which failed to rebiirn to 
their reapeotise euars took up new poaitiona ; and in several 
instanceB, when they were Buhsetjaently removtd to a distance 
of a few inches from this new posilion, they returned to it. 
Their return to the scar was watched in many cases, and the 
course was fairly, but not quite direct. One limpet covered a 
distance of ten inches, over a somewhat curved convse, in a 
little under twenty minntes. In another case the limpeb on its 
return journey had to pass between two others, which necossi- 
tated the lifting of the shell to aonae height so as to clear one 
of them. On reaching the scar they twist and turn abont so 
as to fit down iu the noruial position which is constant. When 
they come np the wrong way roniid they rotate pretty rapidly 
through the 180 degrees to get into position. One was 
observed to make a short excursion from and return to its scar 
nnder atiUish water. But as a rule they seeui to remain fixed 
when they are submerged, moving foi the most part when the 
tide has just receded. 

The greatest distance I have watched a limpet reach from 
its home was twenty-two inches. But I have found them at a 
distance of three feet from their scars — that is to Hay, from 
those to which they fitted perfectly. This was on a large flat 
surface. 

When they move, the tentacles are projected ont beyond 
the shell, and keep on touching and slightly adhering to tbe 
rock. On reaching the scar they carefully feel round it with 
the tentacles. By esuision of these feelers Professor Davis was 
led to conclude that it is not through their instrumentality that 
the limpet finds its way back to its particular scar. But 
I am inclined to question these results. At any rate, further 
observations and experiments are needed to settle the iwiiit. 

Snails will also return to special dark hollows or cmnnies 
in the wall after their foraging excursions. Such behaviour 
in mollnacs affords evidence of something more tbau instinct. 
In popular speech, we should say that there is memory of the 
locality. And in any case it is difficult to interpret the facts 
without tbe assumptiun that the animals are conscious, and 
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that re-presentative states are evoked through the mediation of 
presentative sense-impressions. But how difficult, if not im- 
possible, it is to form anything like a satisfactory conception 
of the rudimentary mental processes of a limpet I 

The most highly developed molluscs are the cephalopods. 
They have long sensitive mobile arms with which they feel for 
and capture their prey. "Now Schneider observed," writes 
Dr. Stout,* " a very young octopus seize a hermit-crab. The 
hermit-crab covers the shell in which it takes up its abode 
with stinging zoophytes. Stung by these, the octopus imme- 
diately recoiled and let its prey escape. Subsequently it was 
observed to avoid hermit-crabs. Older animals of the same 
species managed cleverly to pull the crab out of its house 
without being stung." Such cases afford evidence of profiting 
by experience through the exercise of intelligence. 

Darwin's careful observations on the manner in which 
earthworms drag leaves into their burrows seem to show that 
these annelids act intelligently, and deal with leaves of different 
shapes in different ways. The leaves of Pine trees, consisting 
of two needles arising from a common base, were almost 
invariably drawn down by seizing this basal point of junction ; 
while the leaves of the Lime were, in 79 per cent, of the 
cases examined, drawn down by the apex ; in only 4 per 
cent, by the base ; and in the remaining 17 per cent, by 
seizing some intermediate portion. On the other hand, the 
leaves of the Rhododendron, in which the basal part of 
the blade is often narrower than the apical part, were in 
66 per cent, of the observations drawn down by the narrower 
base. Triangles of paper were in the majority of cases 
seized by the apex. Commenting upon his observations, 
carried out with great care under experimental conditions, 
Darwin says,t " As worms are not guided by special instincts 
in each particular case, though possessing a general instinct to 
plug up their burrows, and as chance is excluded, the next 
most probable conclusion seems to be that they try in different 

♦ " Manual of Psychology,** p. 257. 

t " Vegetable Mould and Earthworms," p. 9^5. 
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ways to draw m objects, and at last EQCceed in some one 
way ; " that ia to say, they profit by experience baaed on the 
method of trial and failure. Bnt Darwin adds that the 
evidence he obtained shows " that worms do not habitnally 
try to draw objects into their burrows in many different ways." 
And he seems to attribute to them an almost rational power of 
dealing with the circumstances in the light of general con- 
ceptions. "If worms," he says, "are able to judge, eith:r 
before drawing or after having drawn an object close to the 
mouths of their burrows, how best to drag it in, they must 
acquire some notion of its general shape. This they probably 
acquire by touching it in many places with the anterior 
extremity of their bodies, wliich acts as a tactual organ. It 
may be well to remember how perfect the sense of touch 
becomes in a man when born blind and deaf, as arc worms. 
If worms have the power of acquiring some notion, however 
rude, of the shape of an object and of their buiTows, as seems 
to be the case, they deserve to be called intelligent ; for they 
then act in nearly the same manner as would a man under 
similar circumstances." 

8uc!i power of perceiving the relation of the shape of 
a leaf or other object to the form of the burrow is presumably 
beyond the reach of an earthworm. It may be regarded as 
more probable that the earthworm inherits an instinctive 
tendency to draw down objects in special ways, and that this 
ia subject to some modification under the play of experi- 
ence, without the formation of anything so psychologically 
complex as a general notion, however rude. In any case the 
behaviour of earthworms in closing their bun'ows Beems to 
afford indications of something more than instinct — of that 
profiting by the results of experience which character lues 
intelligent procedure. More than this we cannot say. 

Professor Whitman * has made some interesting observa- 
tions on the leech OUjisiue. "Place the animal," he says, " in 
a shallow, flat-bottomed dish, and leave it for a few hours or 
a day, in order to give it time to get accustomed to the place, 
• Wood't Eull Bivluglcal Lecturet ilSBSJ, p. 2S7. 
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and come to rest on the bottom. Then, taking the utmost 
care not to jar the dish or breathe upon the surface of the 
water, look at the Clepsine through a low magnifying lens, and 
see what happens when the surface of the water is touched 
with the point of a needle held vertically above the animal's 
back. If the experiment is properly carried out, it will be 
seen that the respiratory undulations (if such movements 
happen to be going on) suddenly cease, and that the animal 
slightly expands its body and hugs the glass. Wait a few 
moments until the animal, recovering its normal composure, 
again resumes its respiratory movements. Then let the needle 
descend through the water until the point rests on the bottom 
of the dish at a little distance from the edge of the body. 
Again the movements will cease, and the animal will hug the 
glass with its body somewhat expanded. Now push the needle 
slowly along towards the leech, and notice as the needle comes 
almost in contact with the thin margin of the body, that the 
part nearest the needle begins to retreat slowly before it. 
This behaviour shows a surprising keenness of tactile sensi- 
bility, the least touch of the water with a needle-point being 
felt at once. ... If its back were rubbed with a brush or the 
handle of a dissecting needle, in order to test its sensitiveness 
to touch, the appearance would probably be that of insensi- 
bility and indifference to the treatment. Closer examination, 
however, would show that the flesh of the animal was more 
rigid than usual, and that the surface was covered with 
numerous stiff, conical elevations, the dermal papillae or warts, 
which are so low and blunt in the normal state of rest as to be 
scarcely visible. It would be seen that the animal, although 
motionless, was in a state of active resistance to attack. . . . 
Clppsine has another and entirely different method of keeping 
quiet. The animal rolls itself up (head first and ventral side 
innermost) into a hard ball, outwardly passive, free to roll or 
fall whithersoever gravity or currents of water may du*ect 
it. . . . If by chance the animal has eggs, it will not desert 
them to escape in this way. . . . This species, then, has two 
quite distinct and peculiar ways of keeping quiet, and thus 
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avoiding its enemies. If the animal haa no eggs, or if it baa 
young, it may adopt either mode of escape, while if it baa egga 
it Las no choice but to remain quiet over them. . . , The act 
of rolliiig up into a passive baU may be performed (it) under 
compulsion, as when it is her last resort in aelf-defence ; 
(6) under a milder provocation, as one of three courses of 
behaviour, aa when the resting-place is turned up to light, and 
the choice is offered between remaining quiet in place, creeping 
away at leisure, or rolling into a ball and dropping to the 
bottom ; (t) or finally, under no special external stimulus, but 
rather /rom internal motive, the normal decoaud for rest and 
shady seclusion, presumably very strong in Chpsine after 
gorging itself with the blood of its turtle host." 

Professor Whitman rightly regards the act of rolling into 
a ball as instinctive, and due to natural selection. Bub he does 
not nndertake to discuss the question as to how much intelli- 
gence, if any, ClepsinB may have. Nor, indeed, is it an easy 
matter to determine. The differential reaction according as 
the animal has eggs or not suggests intelligence ; but it may 
be instinct varying according to the conditions of stimulation 
estemal and internal. The different behavionr which may be 
seen in different cases when a stone ia turned to the light 
again suggests intelligence, but again may be determined 
directly by the conditions of stimulation. Prompted by Dr. 
Whitman's obsen'ations, I eudL'avoured to determine whether a 
leech would grow accustomed to frequent gentle stimulation 
with a camel's-hair bniah, and cease to react nnder circum- 
stances which were followed by no ill elTects. But though I 
indine to think that this is the case, the observations were not 
such aa to be satisfying and convincing. If intelligence 
be present we seem to find it in an early and rudimentary 
state. 

Observation, we must confess, seems to afford little indi- 
cation of the conditions under which intelligence first makes 
its appearance in the animal kingdom. And if we turn to 
general considemtions, wiiich at the best afford nncertnin 
guidance, little light is thrown on the subject, If we accept 
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the view alrcaJy indicated,' that the nerve-centrea which ara'. 
coDcemed Id the conacious control begotten of experience ai 
iiidepeuJenb of those primarily concorQed in normal reflex! 
action, we may perhaps believe that the simplest nervous 
system, worthy of the name, containa both these elemenia, and 
that in the couree of the evolution of nervous systems In 
higher and higher grades, there go on pari passu the further 
differentiation of these elements, and the progressive integra- 
tion of reflex and control centres into a closely connected am" 
effective whole. Not that any espreaston of the facts, if such' 
they be, in toima of an evolution formula, adds anything tO' 
our knowledge of the organic modus operandi. We know 
but little of the intimate nerve physiology of even the highesfc. 
invertebrates. We see ample evidence of the control of' 
behaviour in the light of individual experience. Of any 
detailed knowledge concErniog the manner in which thiS' 
control is effected we do not seem to possess more than i\i&t 
mde initial phases. 

When wo compare, however, the several grades of intelli-^ 
gence which observation suggests, and when we watch th( 
conscious development of the mure intelligent animals, we seem ' 
to find evidence of the growth of a system of experience, at 
first in very close touch with inherited modes of procedure, 
but gradually acquiring more of independence and freedom. 
Increase of the range and complexity of behaviour brings with 
it, not only increnae in the range and complexity of experience, 
but also — what is, periiaps, even more essential to effectivo 
progress — greater unity and closer connection into a well-knit 
whole. And with this greater unity and closer connection 
there goes what one may term a condensation of experience by 
an elimination of detail and the survival of essential featnrea 
repeatedly emphasized. This is analogous in the development 
of intelligence to the generalization and abstraction which play 
Eo important a part in the development of reason. It affords, 
in fact, the data which reflection utiliKcs in the purposive am' 
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iatcntioniil condeuBEttion and concentration of knoTrledgo at a 
higher stage of mental development. 

The omission of detail and the Burvival of the eaiienfc 
featnrea is wuU known to ns in the familiar facta of memory. 
We have seen thousands of sheep and oxen, no two of wliich 
are probably alilte in all tbeir external details as presented to 
vision. But we remember what a eheep or an ox looks like, 
and many of as can form a visualized image of either of these 
animals. This, however, ib not the re-presentative image of any 
particular sheep or ox. It is what psychologists term a generic 
image. It ia like a composite photogi'aph made by auperimpoa- 
ing on the same plate a number of individual images so that the 
salient features which all possess ia common stand ont clearly 
by their coiocidcoce on the plate, while the distiactive details 
are but dimly presented, Thas does memory preserve the 
essentials common to many impressions while the distinguishing 
details are lust and fade, eliminalcil by forgctfolness. And 
thus in the expcrienco which intelligence practically utilizes 
are the net reanlta of a thousand particular impreasions con- 
densed in one effective image. 

Condensation of experience ia also effected by the elimina- 
tion, under the gaidance of consciousness, of those modes of 
behaviour which are not cfEcaciona— a process to wliich Pro- 
fessor Mark Baldwia applies the phrase Functional Selection. 
There ia a tendency at first to the overproduction of relatively 
useless actions. The mnltifarioua random movements of the 
human infant, though their inexactness renders the child 
terribly helpless, afford a wide store of plastic material which 
intelligence can guide to its appropriate use. And the pro- 
longed period of pupilage in the child is correlated with an 
unsnrpassed range of cotnbination and recombination of the 
abundant plastic material. The hereditary legacy, though it 
contains fewer drafts for definite and specific purposes thaa are 
placed to the credit of an animal rich in instinctive endowment, 
affords a far larger general fund on which intelligence may 
draw for the varied purposes of the freer financial existence 
of a rational being. 
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Tlie relatively helpless yonng of many of tlic higher 
mammalia esliibit also much overproduction of seemingly 
aimless movements. Bub from these intelligence selects those 
which are of value for the purposes of life — those which 
experience proves to he effective. These— the relatively few — 
afford the motor impressions which by repetition stand out in 
experience, while the rest lapse from memory and are elimi- 
nated from experience as they are eliminated from practical 
performance. This is a great gain. Motor experience is 
rendered generic ; the composite image that ia retained ia the 
net result of effective behaviour ; and all that ia valuable in 
the acquiaitions of early life is condensed within manageable 
limits. 

This process of rendering generic the partictilar items of s 
widening experience has a marked effect in the development of 
the conscious situations in the light of which behaviour ia 
intelligently guided. It is not the master holding this whip 
or that haU which suggests to the dog a hiding or a scamper ; 
it is a generic situation with interchangeable details. It is not 
this, that, or the other previoasly unseen cat that at once 
determines the aitaation for the fox terrier ; the particular 
animal has never entered ioto his past experience ; it is the 
fulfilment of the essential conditions of the generic image 
that is operative in behaviour. The experience of animals 
must inevitably become in large degree generic by the 
elimination of the unessential and survival in re-presentative 
consciousness of the salient elements in many slightly diverse 
situations. 

Stated in terms of this conception, the familiar phenomena 
of mimicry are due to the fact that the mimicking form acoorda 
BufBciently wi:ll with the generic image to carry the same 
suggested meaning. As is well known, the model has heea 
proved in many cases to he unpalatable or hurtful, while the 
mimic is in itself neither the one nor the other. The drone- 
fly, Eristalis, mimics the drone. Aud it has been urged that 
this caanot be a true case of mimicry, since the drone is harm- 
less, though the female and " neuter " bees are possessed of atinga. 
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But I have satisfied mysL-lf by esperimenta with joEug birde, that 
(1) after esperiencs with bees drones are avoided, and (2) that 
after Bioiilar experience droDe-fliea are also left untoucbed. 
Heoce it seema that all three fall withia the same generic image, 
the pointa of resemblance outweighing the differences in detail 
— as they do, indeed, with many men and women. 

Soch examples of mimicry belong to what ia known aa the 
" Batesian type " — so caSled after H. W. Batea, wbo, in 1861, 
discussed its occurrence among Amazonian insects in the light 
of the theory of natural selection. There are, however, certain 
groupa of insects which, althongh tbemselvcB "protected," 
posBcss common warning colours, causing them to resemble 
each other. These are sometimes claased under the head of 
"Mullerian mimicry" — so called after Fritz Muiler, who, in 
1879, first offered an explanation of the facts based on the 
theory of natural selection. He suggested that such mutual 
rtsemblance is advantageous to both protected forma, since it 
lessens the number of those which are killed by young birds 
and other animals while they arc learning by experience what 
to eat and what to leave. For, aa the result of careful 
observation, Mr. Frank Finn concludes " that each bird has 
to separately acquire its erpcrience, and well romemhera what 
it has learnt," — a conclusion with which, as already stated, my 
own observatioDS are entirely in accord. There is therefore a 
certain amount of destruction of even well- protected forms 
by young and inexperienced birds. If, then, two such fonns 
resemble each other, the acquisition of experience ia thereby 
facilitated and the amount of destruction reduced, on the 
assumption that the two fall within the same generic image. 
Upholders of natural selection are not, indeed, at one in accept- 
ing this explanation, and further observation is unquestionably 
needed. It is not improbable, however, that common protective 
coloration, such as the banding of yellow and black, seen in snch 
dltferent forms as the caterpillar of the cinnabar moth and the 
imago of the wasp, is of mutnal utility. The following experi- 
ment Wiis made with young chicks, Strips of orange and black 
[inper were pasted beneath gla^s slips, and on them meal 
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moistened wilh quinine was placed. On other plain slipa 
meal moiateneil with water was provided. The young birds 
Eoon learnt to avoid the hitter meal, and then would not touch 
plain me«i if it were offered on the banded slip. And those 
birds, BavG in two instances, refused to touch cinnabar cater- 
pillars, which were new to their experience. They did not, 
like other birds, have to learn by particular trials that these 
caterpillars are unpleasant. Their experience had already been 
gained through the handed glass slips ; or so it seemed. I hare 
also found that young birds who had learot to avoid cinnabar 
caterpillars Itft wasps untouched. Such observations must 
be repeated and extended. But they seem to show (hat 
one aspect of the Miillerian theory is not without some facts 
in support of it ; and, so far as they go, they afford evidence 
that black and orange banding, irrespective of particular 
form, may constitute a guiding generic feature in the conscious 
situation. 

It may be said that the generic condensation of experience 
here indicated implies the formation of general and abstract 
ideas, and that we cannot in face of the evidence accept 
Locke's dictum that abstraction is " an excellency which the 
faculties oE brutes do by no means attain to." Romanes 
contended* that "all the higher animals have general ideas of 
' good-for-eating ' and ' not-good-for-cating ' quite apart from 
any particular objects of which either of these qualities happens 
to be characteristic," and he quoted with approval Leroy'a 
statement,! ^^^^ ^ ^^^ " ^>" ^^^ snares when there are none ; 
his imagination, distorted by fear, will produce deceptive 
shapes, to which he will attach an abstract notion of danger." 
According to such views animals form concepts ; and concepts 
belong to the sphere of rational thought. It in not my inten- 
tion to enter at length into the refinements of psychological 
distinction. Many psychologists, however, seek to diatiLiguish 
between, on the one hand, the predominance by natural 
emphasis, of certain r]ualitie3, such as that of being suitable for 

• " SIciilal Evolnlion in Mnn," p. 27, 
t "lutelligencc of Auiuiab," p. 121. 
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pt6od,aiid, on the other band, the intentional isolatioa of these 
qnalities for the purposes of tiioughb and rational esplanalion. 
Abstractlou thoy regard as a duliberate process applied with 
rational intent bo the material afforded by experience and 
reflection. Generalization, too, they regai-d as deliberate, and 
carried out nith like intent. The resalt is nob merely a 
composite or generic product, but something more subtle and 
less dependent on aenae. " All trees hitherto seen by me," 
said Noire, "leave in my imagination a mixed image, a kind 
of ideal presentation of a tree. Quite different ia my concept, 
which is never an image." The concept " tree " is a deliljerate 
synthcBis of abstract qualities intentionally isolated, and 
[■ecombined in accordance with the general relationships which 
subsist between them. 

If we accept this distinction, if we regard abstraction ami 
generalization as intentional mental processes carried out with 
the rational intent of discovering tho relationships of pheno- 
mena with the object of explaining them and recombining 
their essential features in an ideal scheme of thought, we shall 
probably admit, with John Locke, that these are excellencies 
which the fucnltics of brutes do by no means attain to. Cub 
we shall none the less see that tho predominance of certain 
salient features in experience by reiterated emphasis in 
association with natural needs, and the development of generic 
in place of merely particukr rc-praicntations will afford the 
appropriate material for abstraction on the one hand, and 
generalization on the other. Intelligence supplies tho em- 
bryonic mental structures from which, nnder the (juickening 
influence of a rational purpose, abstract and general ideas may 
be evolved. 

The essential featui-es of the cvolation of intelligence seem, 
then, to be, fimt, the development of controlling nervo-centrcB, 
by which the responsive action of refiox automatic or instinc- 
tive centres may be checked, augmented, or modified j secondly, 
the increased differentiation and integration of these control 
centres with extension of the range and complexity of ex- 
perience in close touch with practical needs ; thirdly, tho 
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condenaatioB aud concentration of experience by the formation 
of generic products through the reiterated emphasis begotten of 
recurrent situations having certain salient features in common, 
though differing in details ; and fourthly, an inoreased 
plasticity of behaviour, especially in early Ufe, enabling an 
animal to deal etFectaally with an environment far less 
simple than that to which the more stereotyped instinctive 
behavionr is fitted by inheritance to respond. And thi8 
evolution of intelligent behaviour is working its way up 
to, though h^ such it cannot reach, the succeeding phase 
of mental evolution in which the data, supplied by in- 
telligence, are treated with a new pui-pose for higher ends 
in the rational thought which seeks to explain the pheno- 
mena, and frame an ideal scheme of their relations and inter- 
connections. 

Two further points may be noticed. First, that it is during 
the early and plastic days or months of life that intelligence is 
setting its seal on animal behaviour, and stamping it with its 
distinctive character. Adult life is very much what youth baa 
made it ; and old age is stereotyped thron<fh habit. In times 
of progress, tbe character of the race is determined by plastic 
possibilities of the yonnj;. Among them it is that the incidence 
of elimination makes itself felt, resulting in tbe survival of those 
whose intelhgencQ can mould behaviour in accordance with 
the new circumstances of a wider life. 

Secondly, this selection of the intelligent involves the 
survival of those in whose higher brain-centres there is room 
for a greater range aud variety of interconnection by means of ' 
associating fibres. It involves a selective survival oF the 
larger aud more finely organized brains. It is probable, 
Professor Ray Lankester has recently indicated, that the 
ridiculously small-brained mammals aud reptiles of the past \ 
were creatures of instinct with little capacity for intelligent 
control. Their lives were simple, and their enemies and com- 
petitors no better provided with higher brain-centres than 
themselves. Stereotyped instinctive behaviour sufficed to 
enable them to hold their own, and meet the rBijuirements of 
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a life of dull and nnpr ogress ive monotony. Strength witliout 
canning made these big-framed animals for a while maattra 
of the situation, Bub among thoae esistiog animals whose 
BkeletoDB indicate an analogous zoological positioo, there ia 
none which exhibits a cerebral development so poor. And we 
may fairly conclude that the fact that these huge creatures have 
left no lineal descendants may be taken as evidence of the 
importance and value, in evolution, of that cerebral tissue 
which ia the oi^anic basis of intelligence. The higher brain 
contains the potentiality of that experience witliout which 
the evolution of intelligent behaviour in any race of vertebrate 
animals is Impossible. 



V.^The Ibfluesoe op Iktelligekce on Instinct 

We have seen that the relation of insticcfc to intelligence ia 
essentially that of congenital to acquired behaviour. We have 
seen, too, that in the Lamarckian interpretation what is 
acquired in the course of life may be transmitted through 
inheritance, and thu3 the intelligent behaviour of one genera- 
tion may beaome instinctive aad congenital in the nest. Bub 
serious biological dilficulties stand in the way of the acceptance 
of this interpretation ; there is, moreover, little or no evidence 
of the assumed transmission to offspring of any acquu'ed 
modifications of structure or behaviour. AVe have, therefore, 
been led to infer that instinctive behaviour has been evolved 
through the selection of adaptive variations of germinal origin, 
the intlucnce of intelligence being restricted to the fosterage 
of eo-ineident variations, that is to say, of those congenital 
variations which coincide in direction with the acquired 
modifications of behaviour due to intelligence. It is clear 
that on this interpretation the influence of intelligence on 
instinct Is more indirect and less simple than that implied by 
the Lamarckian hypothesis. Intelligence and instinct are in 
large degree iudepcndL'ut, though there ia continual interaction 
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between them. We have now to consider the nature of this 
interacbion, and to this end we must indicate the relation of 
acquired modifications to the hereditary groundwork of the 
animal constitution. 

The basal fact is, that the bodily tissues are subject to a 
certain amount of structural change during the course of 
individual life in accordance with the amount of functional 
strain put upon them. The labourer's thickened skin, the 
enlarged and strengthened muscles of the athlete, the juggler's 
acquired suppleness are familiar cases. Less familiar instances 
are afforded under abnormal conditions. Should one kidney 
from any cause be slowly destroyed, the other will slowly 
enlarge to carry on the increased work of elimination of waste 
products ; when the larger shin bone of a dog has been 
removed after injury, the smaller bone becomes thickened to 
bear the added strain ; new joint surfaces are sometimes 
formed where bones have been broken and the natural joints 
injured. 

One may say that the normal development of any structure 
depends upon a due amount of use. But, since in the course 
of strenuous life any organ is from time to time subject to an 
abnormal amount of strain, it must be fitted to respond to a 
super-normal call on its strength and functional activity. 
Were the heart and the lungs, for example, unable to meet the 
greatly added drain on their energies, due to unwonted and 
severe exertion, collapse, perhaps death, would ensue if such 
exertion were imperatively demanded under special circum- 
stances. And it is clear that many wild animals must be not 
infrequently placed in such circumstances as will subject their 
muscular structures and the functional activity of their organs 
of circulation and respiration to a strain nearly up to their 
extreme limits of endurance. The carnivorous hunter would 
often fail to secure his prey if his organization were unequal to 
a hard and prolonged chase ; the hunted prey would not 
survive to procreate his kind if he fell a victim io tlie first 
pursuer through inability to stand the exertion necessary to 
enable him to make good his escape. It is thus, we may 
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believe, throagli natural Belectiun that a Biifieiently high 
standard of strength and fanctional endurance is maintained. 
Tlie faOurea in these respects are steadily eliminated. It is 
difficult to realize the great strain pnt upon a bird's organiaation 
by the migration flight. Some teu times as many birds leave 
our shores in the autumn as return to them in the following 
spring. What proportion of these is weedeil out in the act of 
migration we do not know j but ive may T>e sure that only 
those fitted to stnnd a severe tost of physical endnraoce return 
to rear broods which shall inherit in large degree similar vigour 
of const itubion. 

Two factors, then, determine the limits of efficiency in the 
bodily organs — heredity and use. And these two co-operate in 
such a way that we may say, either that due use is the essential 
condition of the effective development of the hereditary powers, 
or that heredity serves to condition their effective development 
tbrough use. But though closely related, bo that each may be 
regarded as conditional on the other, they are; if we accept the 
view that acijuired characters are not iransmittcd aa such, so 
far independent in that use adds nothing to, disuse subtracta 
nothing from, the hereditary store. It is, indeed, difficult 
to. conceive how, on any view, the absence of the conditioning 
factor of normal use can be the efficient cause of a positive 
diminution of the balance at the banls of heredity. And 
Lamarckiau thinkers have not succeeded in placing their 
conception of the matter in the clear light of a working 
lypolhesis. 

The amount of r.'hat we may term " modifiahility " by use 
differs a good deal in the several organs and tissues. The 
teeth of carnivor.i and the antlers of deerTaay ho cited as 
structures in wliiuh the conditioning cflTects of use form a 
relatively unimportant factor. On the otlier hand, the nervous 
system, with which we are here primariiy concerned, is of all 
animal straotcires that in which what is aeiulred may attain 
the greatest importance in the successfnl conduct of lite ; the 
nature and the range of behaviour uffording an iudes of the 
amount of niO!.liliability in this rcsiieet. 
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We have already eeen that instinctive behaviour is primarily 
a matter of the first occasion on which any given action is 
performed, and that many instinctive acts are subject to Bub- 
Bei^uent modification in the light of the experience gained 
during the early performances. The range of such modification 
varies both in diiferent anlmaU and also with respect to 
different modes of behaviour in the same animal. The more 
fixed and deeply rooted an Instinct the less readily docs 
intelligence obtain a hold on it, bo aa to direct the behaviour 
into new channels of better accommodation to the circura- 
stances. M. Fabre describes bow a Sphex, one of the solitary 
wasps, instinctively draws its prey, a griaahopper, into the 
burrow by its antenDse. When these were cut off the wasp 
pulled the grasshopper in by the jaw appendages ; but when 
these were removed she seemed iucapahlu of further accom- 
modation to the UDUsual circumstances. It would seem an 
easy and obvious application of intelligence to seize the prey by 
one of the forelegs. But this was not done ; and the grass- 
hopper was then left. Intelligence did not seem eqiml to 
meeting the altered conditions presented by the maimed gi-ass- 
hopper. Still, there was some modification of the normal 
instinctive behaviour ; and, as Dr. Peckham has shonTi, there 
may be more than Fabre noted. Let us assume the exist- 
ence of an animal whose every act ia instinctive, whosa 
whole behaviour is marked out in strictly hereditary lines, uo 
new departures being acquired in the course of individual life. 
This extreme case would aflford an example of what we may 
term completely stereotyped behaviour. On the other hand, let 
ua assume the existence of an animal with no hereditary 
definitenoss of reaction, whose every act is intelligent, whose 
whole behaviour ia the result of individual acquisition. This 
antithetical extreme case would afford an example of what we 
may term completely plastic behaviour. It is queetionable, 
however, whether either of these extreme types occur in nature. 
What we find in our study of animal behaviour is some intec- 
Jnediate condition in which both factors co-operate, with a 
predominance either of stereotyped instinctive response on the 
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one hand, or of plastic intelligent acqiiiBition on the other 
hand. And in the latter case, as such behaviour approachea its 
ideal limits, we have modifiabihty nnder the circumstanceB of 
individual life at its maximum. 

The evolution of intelligence aa such runs paraUel with the 
evolution of plastic behaviour i and this plasticity is necessi- 
tated by the variety and the complexity of the conditiona of 
life — a variety and a complexity reiiuiriag many subtle modifi- 
cations of response to enable the behaviour to reach accommoda- 
tion to the changeful exifjencies of diverse circumstances. To 
meet constant and relatively fixed conditions stereotyped 
instinctive responses suffice ; and the elimination under natural 
selection of those individuals which fail to respond in fixed 
ways by specially adaptii'e behaviour tends to render definite 
the hereditary channels of nervous intercommunication. An 
inherited system of no little complexity may thus be evolved ; 
of which we have seen examples in our study of instinctive 
behaviour. But the essential condition of the successful 
working of such a system is constancy in the environment 
to which the instinctive behavionr is adapted. Completely 
stereotyped behavionr, in its theoretical perfection, is in 
exact adaptation to the circumstances. Where instincts are 
only relatively perfect, further adaptation is secured through 
congenital variation and the survival of the individuals in 
which the behavionr is better adapted to the comparatively 
invariable ctrcnmstaBces. This ia one line of evolntion. But"* 
the evolution of intelligence is along independent lines'of pro- 
gress. Both, however, result from the functional activity of 
the same nervous system, they jointly determine the behaviour, 
they interact not only in the course of individual life but in the 
process of evolntion, and they are both subject to the incidence 
of natural selection, which can determine whether the oTie line] 
or the other shall preponderate — whether instinct or intellif 
gence shall dominate behavionr. 

If an answer must be given to the question whether instinct) 
or intelligence has priority in the course of the evolution oS, 
'javiour, it may be urged that, on theoretical grounds, iha 
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claima of inabinct aro the BtFonger. Taking aitimalH as we 
actually find them, however, they afford numberless examples 
of behaviour at first instinctive but subsequently modified, 
in greater or less degree, in accordance with the teachings 
of espcrience. Iji:t ua, firet, assume that the onvironment ia 
sloKly changing, or haa changed, in some definite manner. 
Such change would, of course, be relative, and might be due, 
either to new conditions bronght to hear on the animal, or to 
the animal being itself brought, in the espansion of its life, 
within thfcir iuflnence. The old instinct is no longer quite 
adapted to the changed circumstances. If the change were 
sufficient in amount, and occurred somewhat suddenly, variations 
of instinct might not occur soon enough to enable the animal 
to reach adaptation by the gradual process of oaLural selection. 
If dependent on instinct alone the animal would, under these 
circumstances, be eliminated. But if intelligence were able to 
modify the behaviour to meet the new conditions this elimina- 
tion would be prevented. In successive generations iutelUgence 
would constantly modify Iiehaviour in the same manner and in 
a definite direction. Meanwhile congenital variations in 
diflferenb directions would occnr. Those which were in direc- 
tions antagonistic to that dictated by intelligence would tend 
to thwart accommodation and render it less effectual ; but 
those which were coincident in diitction wonlJ conapire with 
accommodation and render it mons effL-ctnal. Tlie individuals 
in which variations of instinct tended to thwart intelligence 
would be eliminated ; white those in which coincident variations 
assisted and aided intelligent modification would survive. 
Thus intelligence would lead the way along lines which con- 
genital variations would follow. And in the course of a number 
of generations the new instinct would reach the fully adaptive 
level, and further modification by intelligence would become 
unnecessary nnlcss the environment continned to change yet 
more. Individual accommodation of behaviour would in this 
way determine the direction of instinctive variation ; and yet 
throughout the process there would be, strictly spsaking, no 
transmission of the intelligently acquired characters of the 
behaviour. 
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Dub though under constant and unifoTm cliiitigea ia the 
environment the net rcsnlt would be only a guided variation 
of the original instinct, under more variable and indcfioitelj 
changing circuinatances the result would be different. The 
higher animals exhibit aa intelligent plasticity which enables 
them to meet the requirements of the more complex envii'on- 
ment into which their wider life ha^ riaen ; for evolution lifts 
Ihe animal from narrower into progressively wider spheres of 
activity and behaviour, bo that its environment becomes 
relatively more complex. Here stereotyped behaviour would 
be rather a hindrance than aa advantage. The winning 
animal in life's struggle would be the one in which behaviour 
was most rapidly and most surely modified to meet particular 
needs— the one in which the teachiuga of experience were mosb 
promptly utilized in effective action. The inevitable tendency I 
of the evolution of intelligence mnst be disintegration of the ' 
stereotyped modes of behaviour and the dissolution of instinct, '■ 
Natural selection, which under a uniform and constant 
environment leads to the aui-vival of relatively fixed and 
definite modes of response, under an environment presenting 
a wide range of possibilities leads to the survival of plastic 
accommodation through intelligence. It is not that intelligence 
has any direct influence lending to undermine the hereditary 
foaudations of instinct, for acquired plasticity is not inherited 
aa such ; it is rather that when the stereotyped and the 
plastic are pitted against each other in the struggle for 
existence in the wider, freer, and more varied life of the 
higher animals the plastic survives and the stereotyped 
succumbs. 

Imperfect as is our present knowledge of the manner, 
in which the nervous connections implied in psychological 
associations are established, there can be no question that 
they are acquired in the course of individual life ; they are 
modifications of nervous structure due to a special mode of 
use under the conditions of experience. Here, then, in the 
case of the neivous system, aa in that of the bodily organs 
before mentioned, two co-operating faciors determine the limits 
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of efficiency — heredity aud oae. Just aa tbe heart and lunga 
must inherit the power of Btaodiag ahnormal Btrain if the 
animal ia to avoid elimination in times of unwonted exertion, 
BO must the nervous sjstem inherit some reserve power of 
dealing effectively with unwonted circumstaneea hy intelligent 
accommodation, if the animal ia not to fall a victim to such 
circumstances. In other words, at times of heightened com- 
petition those animals which can draw on a reserve fund of 
intelligent accommodation will survive, while the stupid 
blunderers will be eliminated. We may term this reserve 
fund of intelligent accommodation, this inherited ability to 
meet specially difficult circumstances as they arise, mnale 
capaciiy. From the nature of the case it must be indefinite, 
for it must carry with it the ability to meet unforeaeen 
combinations of the environing forces by new combinatiooa 
of the results of experience. Its distinguishing mark is 
plasticity, in contradistinction to the stereotyped fixity of 
typical instinct. Aud accompanying its evolution there ia 
probably, as we have seen, a dissolution of its antithesia, 
instinct. Thus may we account for the fact that man, with 
his great store of innate capacity, has so small a nomber of 
stereotyped instincts. 

But the dissolution of instincts is not complete. Residua 
are left in the inherited mental constitution. And these we 
term congenital tendencies and propemilies. They differ from 
the typical instincts in the fact that the definiteness of response 
has been lost. They dictate a general trend of action, but 
the particular application in behaviour ia due to intelligent 
accommodation. They are commonly spoken of as instinctive ; 
and their mode of origin justifies the use of the adjective in 
association with the term "propensities." But it must be 
remembered that the behaviour to which they lead is not, aa 
Buch, wholly instinctive ; it is a joint product of instinct and 
intelligence, the general trend being due to the instinctive 
propensity, while the mode of application is guided by 
intelligence. 

There is, however, another way in which 'analogous 
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propensities may be ingrained in the mental constitution, not na 
residual vestiges of old instincts, bnt as congenital rndimenta 
fostered by new habits. It is a well-known and familiar 
fact that the frequent repetition of intelligent accommo- 
dation in certain definite lines begets habits, which so far 
simulate instincts as to be commonly described in popular 
speech as instinctive. Professor Wundt indeed places them 
in the category of "acquired inatineta" — a usage which we 
regard aa nnsatisfaetory, seeing that it tends to mask the 
distinction between the congenital and acquired factors in 
behaviour, and seeing that we liave the well-defined term 
"habits" for acts rendered to a large extent automatic 
through repetition. Lamarckian thinkers regard habit as the 
mother of instinct, assuming that the acquired automatism of 
one generation may bo transmitted to become congenital in 
the sneeeeding generation. This conclosion we provisiooallj 
reject, regarding tlie basal assumption as at present uiiproven. 
But though we cannot accept the view that habit is the mother 
of instinct, we regard it as not improbable that Labit may 
be the nurse of congenital propensities. Remembering that 
similar habits are acquired by animals of the same species 
throughout a series of sneeeeding genei-ations, and assuming 
that congenital variations are constantly occurring in many 
directions, it seems probable that some of .these variations will 
be coincident in direction with the acquired habits. Thus 
would arise a congenital propensity to perform the habittinl 
acts ; and should they be of sufficient importance in the 
conduct of life to be subject to the action of natural selection, 
those animals in which such propensities were congenital 
would survive, whereas those in which no such propensities 
existed would be eliminated. It is unnecessary, however, to 
elaborate this conception further, since it is in line with that 
already discussed in considering tbc influence of intelligence in 
fostering a divcraion of instinct under changing circumstances. 
Then we were considering how habit may lead to a congenital 
change in an old instinct ; liere we are dealing with the 
development of a new propensity. 
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Suflficient has now been said to illustrate some of the ways 
in which instinct and intelligence interact in the evolution of 
behaviour. Such interaction is further exemplified in the 
social life of animals, which will be dealt with in the next 
chapter. 



CHAPTER V 

y^ SOCIAL BEHAVIOUR 

I. — Imitation 

The characteristic feature of social behaviour is that it is in 
large degree determined by the behaviour of other members of 
the social community. In all animals which mate there is a 
temporary or more lasting influence on each other of the ♦ 
individuals which unite to procreate their kind ; and in those 
which foster their young there is a social relation of parents 
and offspring. Some of these mutual relationships will be 
discussed, in their emotional aspects, in the next chapter. 
Here we will consider the more general factors which serve to 
determine the course of social evolution. 

Among these is commonly reckoned imitation. M. Tarde 
says, " La soci^t^ c'est Timitation." But this word, like so 
many others which are employed alike in popular speech and 
in more or less technical discussions, carries a somewhat wide 
range of meaning, and is by some writers used in a broader, by 
others in a narrower sense. Thus Professor Mark Baldwin* 
says, " that all organic adaptation in a changing environment 
is a phenomenon of hiologkal or organic imitation,^^ under which 
category will fall, therefore, the organic behaviour of the 
protozoa and of plants. On the other hand. Professor E. L. 
Thorndike, though he admits in the lower animals "certain 
pseudo-imitative or semi-imitative phenomena," has been led 
by experiments, to be presently noticed, to the conclusion that 

* ** Mental De?e1opmeiit in the Child and the Race— Methods and 
Processes," p. 278. 
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animals as high in the scale of life as cats and dogs cannot 
form new associations nnder the influence of imitation. " It 
seems sure," he says,* "from these experiments, that the 
animals were unable to form an association leading to an act 
from having seen another animal, or animals, perform the act 
in a certain situation." In face of such apparently diverse 
usage it is necessary to show within what limits and with 
what qualifications the word may profitably here be used to 
indicate a factor in social evolution. 

Professor Mark Baldwin's use of the term " imitation " can 
only be understood in its relation to an hypothesis of organic 
and mental evolution, which he develops with no little skill 
and brilliancy, t He regards the processes of life as issuing in 
a great twofold adaptation, due to expansions and contractions, 
— the former representing waxing, the latter waning vitality ; 
and he holds that all special adaptations are secured by the new 
hold upon beneficial stimulations reached by the expansive out- 
reaching movements. "Among the variations in organic 
forms," he says, " it is easy to see that some of them might 
react in such a way as to keep in contact with the stimulus, to 
lay hold of it, and so keep on reacting to it again and again — 
just as our rhythmic action in breathing keeps the organism in 
vital contact with the oxygen of the air. These organisms will 
get all the benefit or damage of the repetition or persistence of 
the stimulus, or of their own reactions, again and again ; and 
it is self-evident that the beneficial stimulations are the ones 
which should be maintained in this way, and that the organisms 
which did this would live. The organisms which reacted in 
such a way as to retain the damaging stimulations, on the other 
hand, by this same process, would aid nature in killing them- 
selves. If this be true, only those organisms would survive 
which had the variation of retaining useful stimulations in 
what I have called, in speaking of imitation elsewhere, a ' circular 
way ' of reacting. ... So, when we come to consider phylogeny 

♦ "Animal Intelligence:" monograph supplement to Psychological 
RevieiPf 1898, p. 61. 

f Op, cit, pp. 263, 172, 201, 132, and 248 (note). 



IMITATION 18 1 

and ontogeny together, we find that if by uu organism we 
mean it thing of contractility or irritatilJty, whose round of 
movements ia kept up by some kind of nutritive process sup- 
plied by the environmeut — absorption, chemical action of 
atmoapheric oxygen, etc. — and whose existence is threatened 
by dangers of contact and what not, the first thing to do is to 
secure a regular supply to the nutritire processes, and to avoid 
these contacts. Bat the organism can do nothing but move, 
as a whole or in some of its parts. So, then, if one of such 
creatures is to be fitter than another to survive, it must he the 
creature which, by its movements, secures more nutritive pro- 
cesses and avoids more dungeroua contacts. But movements 
toward the source of stimulation keep hold on the stimulation, 
and movements away from the contacts break tbe contacta ; 
that is all. Nature selects these organisms ; how could she do 
otherwise ? " 

" Thus a ' circular ' activity is found in operation ; lifo- 
pTOccBses issuing in increased movements, by which in turn the 
stimulations to the life-processes are kept in action." But 
when a child imitates, himself reproducing the " copy " set for 
imitation, the reaction at which imitative suggestion aims is 
one which will reproduce (he stimulating imp}-essio/i, and so tend 
to perpetuate iteelf. The stimulus starts a motor process, 
whi<;h tends to reproduce the stimulus, and, through it, tbc 
motor process again. It is a "circular activity." Thus "we 
arc able to reconstruct the theory of adaptation in such a way 
as to shpw that this kind of oi^anic selection by movement, 
and this kind of imitative selection by consciousness, are the 
same thing. Organic imitation and conscious imitation — each 
a circular process tending to maintain certain stimulations and 
to avoid others — here is one thing;" and to this one thing the 
common term " imitation " is applied by Mr. Baldwin. 

This extended usage ia admitted by the author to be some- 
what of an innovation. But if bis hypothesis be sound tbis 
need be no bar to its acceptance. Two salient questions must, 
however, receive satisfactory answers. First, is all organic 
adaptation in a changing environment a circular process — a 
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phenomenon of orgaoie imitation ? Secondly, does all con- 
Ecious imitalion tend to reproduce the imitating sbimulos P 

ProfesEor Baldwin speaks of organic imitation and conscious 
imitation as "each a circulnr procesB tending to maintain 
certain ebimuIationB and to avoid others," Notr, it may be 
granted tlia,t the tendenuy to maintain or repeat certain atimn- 
lationa may be regarded aa a "circular procesB." But can the 
avoidance or non-repstition of others be so regarded ? A large 
proportion alike of the hereditary adaptations and the acquired 
accommodatioQH of behavionr are directed to this avoidance or 
iion-repetition of hurtful stimulationB. The instinctive shriuk- 
ing of a chick from an aggressive animal is just as much 
adaptive as the repeated cuddling beneath the warm wing of 
the mother. The avoidance of nauseous cinnabar caterpillara 
is just as much an accommodation to the constitution of the 
environment as the reiterated seiaing of palatable grnbi. Even 
low down in the scale of animal life, Dr. Jennings's observations 
OQ Paramecia aeem -to show that the retention of favourable 
stimulation is not due to its direct iuSuence, but is tbe indirect 
result of a reaction to the relatively unfavourable stimulafcion 
which occura when the Paramecium passes away from more 
satisfactory surroundings. A favourable enviroument is aecurod " 
through the avoidance of the unfavourable. Unless, therefore, 
we exclode adaptive avoidance from the category of adaptations, 
we cannot regard all organic adaptation in a changing environ- 
ment as a phenomenon of organic imitation due to a circular 
process tending to the reinstatement of stimulation. 

Passing to tbe second question — Does all conscious imitation 
tend to reproduce the ioitiating stimulus ? — we cannot nn- 
restTvedly give an affirmative answer. It is true that when a 
child more or less successfully reproduces a sound which falls 
npon its car, a like sound stimulus is afforded which may by a 
circular process iocite to renewed effort, and lead to yet more 
Buccessfiil reproduction. But when Professor Baldwin's child, 
between nine and ten months old, imitated certain movements 
of the lips, there was no reproduction of the initiating visual 
stimulus. A chick seeing its companions run away or crouch 
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will follow suit ; and this would commouly be termed an 
imitative action ; bat there is here no reproduction of the 
initiating stimulus. Very much of the behaviour which is 
ngiiallj ascribed to imitittiou produces effects In consciousoess 
quite different from thiit of the original stimulation. It is 
only by selecting one's examples that one finds in them evidence _, 
in favour of Professor Baldwin's "circular process." 

Since, therefore, this circular mode of activity is neither a 
characteristic of all conscious imitation, nor a distinguishing 
mark of all adaptive organic action, the grounds on which 
Professor Baldwin bases his extended usage of the term appear i^. 
to be fallacious. Aud in this usage we cannot follow him. 

Turning now to Professor Thorndikc's very different con- 
tention — that animals even so high as the cat and dog do not , 
imitate in the sense of forming an association leading to an 
iict from having seen another animal perform the act in a 
certain way — we may lirst describe some of his ingeuions 
experiments designed to submit the matter to the tost of ob- 
servation under controlled conditions.* 

Experiments were made with chicks in several ways. TUoy 
were, for example, placed in pens, from which, in each case, 
" there was only one possible way of escape, to see if they 
would learn it more quickly when another chick did the thing 
several times before their eyes. The method was to give some 
chicks tlieir firet trial with an imitation possibility, and their 
second without, while others were given their first trial with- 
out and their second with. If the ratio of the average time of 
the first trial to the average time of the second is amaller in 
the first class than it is in the second class, wo may find 
evidence of this sort of influence by imitation. Though 
imitation may not be able to make an animal do what he 
would otherwise not do, it may make him do qhicker a thing 
he would have done sooner or later anyway. As a fact, the 
ratio is much longer. This ia due to the fact that a chick, 
when in a pen with another chick, is not afflicted by the dts- 
comfoi't of loneliness, and so does not try to get out. So the 
• "Aiiiuiiil Inlolligoiioe," pp, 17-G4. 
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other chick, who is continually being put in with him to beach 
him the way out, really proloogB his etay in. This factor 
deetroyB the value of these quantitative experiments, and I do 
not," says Mr. Thoindike, "insist upon them as evidence 
against imitation, though they certainly offer none for it." 

Chicks, from sixteen to thirty days old, were also placed in 
hoses from which escape was open to them by such acta as 
pecking at the door, stepping on a platform, or pecking at a 
tack. The method of experiment was to put a chick in, leave 
him from Bixty to eighty seconds, then pnt in another who 
knew the act, and on his performing it to let both escape. No 
cases were counted unless the imitator apparently saw the 
other do the thing. After about every ten such chances to 
learn the act, the imitator was left in alone for ten minutes. 
Out of thirteen cases tabulated only once was the act per- 
formed, in spite of the ample chance for imitation, " I have 
no hesitation," adds Mr, Thorndike, "in declaring this one'a 
act in Eteppiug on the platform the result of mere accident, 
and am sore that any one who had watched the experiments 
would agi'ee." 

To test the influence, if any, of imitation in cats, the 
following method was adopted, A box was arranged with two 
compartments separated by a wire screen. " The larger of 
these had a front of wooden bars with a door which fell open 
when a string stretched across the top was bitten or clawed 
down. The smaller was closed by boards on three sides and 
by the wire sa-een on the fourth. Through the screen a cat 
within could seo the one to be imitated pull the string, go out 
through the door thus opened, and eat the fish outside. When 
put in this compartment, the top being covered by a large box, 
a cat soon gave up efforts to claw through the screen, quieted 
down, and watched more or less the proceedings going on in the 
other compartment. Thus this apparatus could be used to test 
the power of imitation, A cat who had no experience with 
the means of escape from the large compartment was put in 
the closed one ; another cat, who would do it readily, was 
allowed to go through the performance of pulling the string, 
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goicg out, and eating the fish. Kecotd waa made of the 
number of times he did bo, and of the number of times the 
imitator had his ejes clearly fixed on him. . . . After 
the imitatee had done the thing a number of times, the other 
was put in the big compartment atone, and the time it took 
him before pulling the string was noted and hia general 
behaviour closely observed. If he failed in five or ten or 
fifteen minntea to do bo, he was released and not fed. This 
entire esperiment was repeated a number of times. From the 
times taken by the imitator to escape and from oliservation 
of the way that he did it, we can decide whether imitation 
played any part. ... No one, I am sure, who had seen the 
behaviour of the cats would have claimed that their conduct 
was at all influenced by what they had seen. When they did 
hit the string the act looked just like the accidental success of 
the ordinary a^ociation experiment. But, besides these personal 
observations, we have in the impei'sonal time-records sufficient 
proofs of the absence of imitation." Some observatious on 
dogs ai-e also described. From these it appears that the three 
individnala on which experiments were made failed to learn 
the way of getting out of a cage from seeiog another dog 
escape. One of them was also allowed to see another dog beg 
for meat 110 times. But he never tried to imitate him and 
thus secure a piece of meat as a reward. It therefore " seema 
sure," says Mr. ThorndiJie, " that we should give up imitation ^ 
as an a priori explanation of any novel intelligent performance. 
To say that a dog who opens a gate, for instance, need not 
have reasoned it out if he had seen another dog do the same 
thing, is to offer instead of one false explanation another ■ 
equally false. Imitation in any form is too doubtful a factor 
to be presupposed withoat evidence." 

Professor Thorndike is of opinion that monkeys are pro- 
bably imitative in ways beyond the capacity of dogs and cats ; ' 
but, at the time of writing, he had not substantiated his opinion, 
by acalogoua esperimenta. If ao, it will perhaps prove that 
tliey are ratiooal beings in the narrower senso defined in 
a previous chapter of this work. For it appears that the 
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kind of iaiitation which Mr, Thor ad ike's experinieata go far 
to disprove, is whiit we may term rellectivo imitation. A 
cat with no esperience of tlie means of escape, one tliat has 
tried to get oat of the box hj chance efforts in many directions 
and has failed, Beea another cat perform an act acquired in 
thia way, and leams notliing from the sight. This, no douht, 
proves ihat the cat had not in any sense grasped the nature of 
Ihe problem before It, had no notion of just where the difficulty 
lay, had not the wit to see that the performance of the other 
cat supphed the missing links in its own previom behaviour. 
It ia questionable whether such missing liuks could be supplied 
in this way in the absence of some powers of reflection. The 
cat is unable to form an association, leading to an appropriate 
act, from having secu another animal perform the act in a 
certain way, partly because it cannot perceive the reason of its 
previous failure, and sec that the other's performance affords 
the reqniaite clue. The whole gist of the chance experience 
interpretation of animal behaviour is that there must be 
chance esperience to build on. The cat cannot gain this by 
looking on never so intently, unless it be provided with a 
rational as well as a sensory eye. The act of pulling the 
string has been reached by the successful cat through the 
gradual elimination of many failures ; it is a differentiated 
act, having no place in the previous experience of the kitten. 
It has never entered into the conacious situation, and cannot 
be supplied at will by a non-rational being. 

As Mr. Thorudike himself says, " no cat can form ar 
association leading to an act unless there is iuclndcd in thi 
association an iin2ndse of its own which leads to the act." ^ 
By " impulse," Mr. Thorudike " moans the conscionsncas 
accompanying a muscular innervation apart from that feeling 
of the act which comes from seeing one's self move, from feel- 
ing one's body in a different position, etc. It is the direct 
feeling of doing as distinguished from the idea of the act 
done gained tbrough eye, etc. . . The act in this respect 
of being felt as to be done or as doing is in animals the 
• Op. cil., pp. 6G, li, 15. 
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impottiint tbing, is the thing which geta aEsociatcd, while the 
act as done, aa viewed from outside, is a secondary affair." 
I take it that by "irapalae" is here meant what Dr. Stovtt 
would term the direct experience involved iu conation.* If 
it have a place in espcricnce diBtinguiahahle from that of 
stimulation and i-esponse it is included in what I have on a 
former page spoken of as the consciousness of behaviour as 
Buch, which was said to be CKsential. Aod I am surprised 
that Mr. Thorndike should have supposed that I believe that 
this could by any animal be " sapplied at will." In any case 
it seems probable, as the result of observation, that unless the 
consciouBu^s of behaving in a specific manner has entered 
into the situation as developed in experience it cannot in 
animals enter into any subsequent repreacntative complex. 
And it is the aliaenee of such conscionsnesa of behaving in a 
Bpcciflc manner which the sight of the escaping cat fails to 
supply in Mr. Thorndikc'a experiments. 

Interesting and valuable aa these esperimeuta are, they are 
open to the criticism to which, as we have seen, his other 
experiment* are also open — that the conditions are abnormal 
and cramped. Apart from reflective imitation, which they 
tend to disprove, they do not conduce to the kind of conscious 
situation which appears to be most favourable for the develop- 
ment of intelligent imitation fonnded on hereditary tenden- 
cies and propensities. It is through each imitation that, as 
Herr Grooa Bays,t "animals learn perfectly those things for 
which they have imperfect hereditary dispositions." The 
kind of situation which conduces to such intelligent imitation 
is that which involves the attitude of attention and interest 
rising, when these are sufficiently varied in their direction, into 
what is apokon of as curiosity. These, in their natural occur- 
rence iu animals, are parts of, or in any case accompaniments 
of the coEiative attitude — they are connected with activities 
and impulsive tendencies to behaviour. If attention and 
interest are directed to the behaviour of another auimal, the 
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couatlve attitude is that of imitation. Miss Romanes Iiiis 
described how skilfully a capuchin imitated the actions neces- 
Eary to unlock a trunk. It doea not seem necessary to assumo 
that reflective imitation is here exemplified. The monkey 
need nob regard the key and lock as the related parts of a 
puzzle to be practically solved, need not have any free idea of 
the difliculty it pcesentB, need not in unlocking the trunk 
grasp the true nature of the difficulty or have any conceptioa ' 
of its solution. Every several act of the capuchin, the seizing 
the key, the directing it here or there, and so on, is already 
supplied with the impulse of which Dr. Thorodike speaks. 
Atteution, itself charged with impulse, directs and combines 
these pre-existing impulses to a new end. And since that 
which directs the attention is the act of another, we call the 
procedure imitative. But the varied and persistent effort 
differs in do essential respect from that of a two days' chick, 
which pecks again and again at some speck which catches its 
eye, or that of a nestling jay, which will peck for long at some 
nail or piece of wire in its cage, twisting and turning its bill 
in many and varied ways. And success io opening the trunk 
ia reached hy the capuchin, not, it woald seem, through any 
real appreciation of the essential kernel of the practical pro- 
blem, but through the chance results of many varied efforts. 
Although in no other animals is it developed to so high a 
degree as in the monkeys, interest in the doings of others is | 
an altitude by no meftns rare, and affords the basis of intelli- I 
gent imitation. Perhaps the conditions in Dr. Thorndike'a 
experiments were not the best for the development of such 
interest in the procedure of another. And in any case the 
imitation of a particular mode of procedure, reached by the 
gradual defining of the impulse, could hardly be expected in 
the absence of the series of eiperionces by which that defiui- 
tion had been reached, unless the cat were capable of what ■ 
has been above spoken of as reflective imitation. 

If, then, we agree to exclude from the category of imita- 
tive behaviour iu animals, on the one hand, any " circular I 
process " which may occur in the same individual, and on the ' 



IMITATION 189 

other hand any reflective imitation, euch as ia bo important a 
factor in human education, it remaina to be seen what may be 
fairly included in this category. 

It is probable that in animals imitation has its foundations / 
in instinctive behaviour, of which it may be regarded as the 
characteristically social type. If one of a group of chicks 
learn by casual experience to drink from a tin of water, others 
will run up and peck at the water, and thus learn to drink. 
A hen teaches her little ones to pick up grain or other food 
by pecking on the ground and dropping suitable materials 
bL'fore them, wbilo they seemingly imitate her action in seizing 
the grain. One may make chiclts and pheasants peck by 
simulating tbe action of a hen with a pencil poiot or' pair of 
fine forcepi. According to Mr. Peal, the Assamese find that 
young jungle pbeasants will perish if their pecking responses 
are not thus stimulated ; and Professor Claypole tells me that 
this is also the case with young ostricht'S hatt-hed in an 
incubator. A little pheasant and guinea-fowl followed two 
older ducklin<;s, one wild, tbe otker tame, and seemed to wait 
upon thi:ir billa, to peck when they pecked, and to be guided 
by their actions. It is certainly mnch easier to bring up 
young birds if older birds are setting an esampio of eating 
and drinking ; and instinctive acts, such as scratching the 
ground, are performed earlier if imitation be not excluded. 
If a group of chicks have learnt to avoid cinnabar cater- 
pillars, and if then two or three from another group are 
itttrodaced and begin to pick up the caterpillars, the others 
will sometimes again seize them, though they would otherwise 
have left them untouched. One of my chicks, coming upon 
a dead bee, gave the danger or alarm note ; another at some 
little distance at once made the same sound. A number of 
similar caaes might be given ; but what impresses the observer 
as he watches the early development of a brood of young 
birds, is the presence of an imitative tendency wbich is 
exemplified in many little ways not easy to describe in detail. 
It is probable, however, that these imitative tendencies or 
propensities are not wholly indefinite. The young birds do 
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not imitate any actions, bnt behanonr of certain specific types, 
tlie imitation of which has been engraioed tliroagh the action 
of natm-al selection. 
w What generalization, then, can be drawn from this some- 
what indefinite gronp of facta, to which many othcra of like 
import could be added from obaervatioiis on the yonug of 
mammals ? What is their relation to iiisthictive procedure in 
general ? It wonid seem that they are characterized by a 
special relation of the esternal stimulua to the response. 
When this Btimnlns is afi'ordcd by the behavionr of another 
animal, and the responsive behavionr it initiates is similar to 
that which affords the stimulus, such behaviour may be termed 
imitative. A chick sounds the danger note ; this is the 
stimulus under which another chick sounds a similar note, 
and we say that the one imitates the other. Such an action 
may be described as imitative in its effects, bnt not imitative 
in its pnrpose. Only from the observer's standpoint does such 
instinctive behavionr dill'ur from other modes of congenital 
procedure. It may be termed biological, but not psychological, 
imitation. And if it be held that the essence of imitation lies 
in the purpose so to imitate, we must find some other term 
under which to describe the facts, This does not seem neces- 
sary, however, if we are careful to qualify the term " imita- 
tion " by the adjective " instinctive " or " biological." And 
the retention of the term serves to indicate that this is the 
stock on which deliberate imitation is eventually grafted. 

The fact that instinctive imitatioa leads, under natural 
conditions, to behaviour which is already familiar to ua 
in the speciea concerned, prevents ua from recognizing the 
influence of this social factor bo easily as might otherwise be 
the case. The abnormal arrests our attention more readily 
than the normal, and hence the cases commonly cited are 
generally those which strike us as unnsual, such as the 
imitation of human sounds by the parrot. But if the 
young inherit a tendency to imitate certain actions of their 
parents, and if there is among the members of a gregarious 
species such instinctive imitntion as shall tend to keep them 
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gi-ogariouB, we liare here a social factor in animal life of no 
slight importance. Just as the higher type of reflective 
imitation is of great value in bringinjr the human child to 
the level of tbe adults who form the family and social environ- 
ment, BO, too, does the sub-conBcious iastinctire imitation of 
the lower animaia bring the joung hird or other creature into 
line with the memhera of its own species. In broods of chicks 
brongbt up under espcrimental conditions, there are often one 
or two more active, vigorous, intelligent, and mischievous 
birds. These are the leaders of the brood ; the others are 
their imitators. Their presence raises the general level of 
intelligent activity. Remove them, and the others show a less 
active, less inquisitive, less adventurous life. They seem to 
lack initiative. From which one may infer that imitation \ 
affords to some extent a means of levelling up the less intelli- 
gent to the standard of tbe more intelligent ; and of supply- 
ing a sLimuIiia to the development of habits which would 
otherwise be lacking. When a mongrel pup, whose develop- 
ment Dr. Wesley Jlilla watched and has described, was intro- 
duced to the society of other dogs, its progress was, he tells 
lis, " extraordinarily rapid." 
/ losLinctive imitation thna introduces into the conscious 
situation certain modes of behaviour, and if the development 
of the situation as a whole is pleasurable, there will be a ten- 
dency to its redevelopment, under the guidance of intelli- 
gence, on subsequent occasions. As in the case of other 
instincts and propensities, there is given through inheritance 
a more or less definite outline sketch of social procedure, 
which intelligence f urtlier defines, and refines, and shapes to 
more delicate issues. As a rule, however, intelligence does 
not tend to make the imitation as such more perfect. It may 
p.Tfect the behaviour, but not ni:cesearily on imitative lines. 
In the case, however, of the song and call-notes of birds, and 
not improbably the sonnds of other animals, there does seem 
a predisposition to render the imitation as such more perfect. 
The facts, as afforded by such birds as the magpie, jay, 
starling, marsh- warbler, and morking-bird, are familiar ; and 
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I Iiave elsewhere * given Bome acconnt of them. It miiy bj 
speciaily noted that we have in this case that circnlar modg 
of activity on which, aa we have seen, Professor Mark Bald- 
win lays so much stress. Professor Thorndike seems to regard 
the phenomena presented by imitative birds as Bomewhat of a 
mystery, and aa the result of a apecialiKation removed from 
the general com-ae of mental development. And he says that, 
until we know whether there is in birds which repeat sounds 
any teadency to imitate in other lines, we caonot connect 
these phenomena with anything found in the mammals, or 
use them to advantage in a discussion of animal imitation as 
the forerunner of human. Upon the view, however, that such 
imitation is primarily instinctive and only secondarily iutelli- 
gent, there aeema no reason why we should expect to find 
imitation in birds running along any other lines than those 
which the hereditary instinct has marked out. And so far 
from being unable to use the phenomena to advantage in a 
discussion of animal imitation as a forerunner of human, we 
may perhaps see in them the best examples, other than those 
afforded by apes, of that intelligent imitation which ia the 
precursor of the rational and reflectire imitation of the boy or 
girl. 

In the case of the human child we may see the three stages 
in the development of vocal imitation. First, the instinctive 
atage, where the sound which falls upon the ear is a stimulus 
to the motor-mechanism of sound production. Secondly, the 
intelligent stage of the profiting by esperience. Intelligence, 
as we have seen, aims at the reinstatement of pleasurable 
situations, and the suppression of those which are the reverse. 
The sonnd-atimulua, the motor effecta in behaviour, and the 
resulting sound- production coalesce into a conscious situation, 
which appears to be pleasurable or the reverse, according aa 
the sonnd produced resembles or not the initiating aonnd- 
- stimulus. If we assume that the resemblance of the sounds he 
utters to the sounds he heara is itself a source of pleasurable 
5fttisfaction (and this certainly seems to be the case), intelligence, 
* " Habit and Instinct," pp. 174-lSO, 
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without the aid of any higher faculty, will secure accommoda- 
tion and render imitation more and more perfect. And thia 
appears to be the Ktage reached by the mocking-bird or the 
parrot. Bat the child sooa goes further. He reflects npon 
the results he has reached ; he at first dimly, and then more 
clearly realizes that they are imitative ; and his later efforts at 
imitation are no longer subject to the chance occuiTenco of 
happy rcanlta, but are based on a scheme of behaviour which is 
taking form in his mind, are deliberate and intentional, and 
are directed to a special end more or less clearly perceived aa 
such. He no longer imitates like a parrot ; he begins to 
imitate like a man, and may, by the stndy of good models and 
the mainteuonce of a high idea^, acc|iiire the moving cadences 
of an orator. 

According to onr interpretation, instinctive imitation is a 
factor of wide importance in animal behaviour, intelligent 
imitation, arising in close connection with interest in the 
doings of others, is a co-operating factor, but of intentional and 
reflective imitation there is at present no satisfactory evidence 
in any animal below man. 



II.— Intercommunicatios 

The foundations of intercommunication, like those of 
imitation, are laid in certain instinctive modes of response, 
which are stimulated by the acts of other animals of the same 
social group. Tlicse have been fostered by natural selection as 
a means of social linkage furthering the preservation, both of 
the individual and of the group. 

Some account has already been given of the sonnJs made 
by young birds, which seem to be instinctive and to allord an 
index of the emotional state at the time of utterance. That in 
many cases they serve to evoke a like emotional state and 
correlated expressive behaviour in other birds of the same 
brood cannot be questioned. The alarm note of a chick 
will place its companions on the alert ; and the harsh 
" krck " of a young moor-hcn, ottered in a pccidiar crouching 
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mtitiide, will oftea throw others into tliis attitude, thongb tha. 
maker of the warning aonnd may be invisible. That thei 
cries of her brood influiince the conduct of the hen is a, 
matter of familiar observation ; and that her danger signal' 
cauaes them at onco to crouch or ran to her for protection 
ia not less familiar. No one who has watched a cat with 
her kittens, or a sheep with her lambs, can doubt that such 
"dumb animals" are influenced in their behavioar by sug- 
gestive sounds. The important quefitiona are, how thejri 
originate, what is their value, and how far such intercom»| 
mnnication — if such we may call it — extends. 

There can be but little question that in all cases of animals 
nnder natural conditions such behavioar has an instinctive 
basis. Though the effect may be to establish a means of com- 
munication, such is not their conscious purpose at the outset. 
They are presumably congenital and hereditary modes of 
emotional expression which serve to evoke responsive behaviour 
ia another animal— the reciprocal action being generally in 
its primary origin between mate and mate, between parent 
and offspring, or between members of the same family group, 
And it is this reciprocal action which constitutes it a factor 
in social evolution. Ita chief interest in connection with 
the subject of behaviour lies in the fact that it shows the 
instinctive foundations on which intelligent and eventually 
rational modes of intercommunication are built up. For 
instinctive as the sounds are at the outset, by entering into 
the conscious situation and taking their part in the association- 
complei of experience, they become factors in the social lift 
as modified and directed by intelligence. To their original 
instinctive value as the outcome of stimuli, and as themselvi 
affording stimuli to responsive behaviour, is added a value for 
consciousness in so far as they enter into those guiding sitna- 
tions by which intelligent behaviour is determined. And if 
they also serve to evoke, in the reciprocating members of the 
social group, similar or allied emotional states, there is thus 
added a further social bond, inasmuch as there are thus laid 
the foundations of sympathy. 
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"TVliat makes the old sow grunt and the piggies sing and 
whine ? " eaid a tittle girl to a portly substantial farmer. " I 
suppose they does it for company, my dear," was the simple 
and caatious reply. So far as appearances went, that farmer 
looked as guiltless of theories as man eould be. And yet he 
gave terse expression to what may perhaps be regarded as tho 
most satisfactory hypothesis as to the primary purpose of 
animal sounds. T hay htp a Tnpjina by which each indicates t o 
i>iJTfira_tjifi fact ij f bis comforting presence ; and they still, to 
a large extent, retain their primary function. The chirping 
of grasshoppere, the song of the cicada, the piping of frogs in 
the pool, the bleating of lambs at the hour of dnsk, the lowing 
of contented cattle, the call-notes of the migrating host of 
birds— all these, whatever else they may be, are the reassuring 
social links of sound, the grateful signs of kindred presence. 
Arising thus in close relation to the primitive feelings of social 
sympathy, they would naturally be called into play with special 
force and suggest! veness at times of strong emotional excite- 
ment, and the earliest differentiations would, we may well 
believe, be determined along lines of emotional expression. 
Thus would originate mating cries, male and female after 
their kind ; and parental cries more or less dltfei'entiated into 
those of mother and offspring, the deeper note of the ewe. 
differing little save in pitch and tunbre from the bleating of 
her lamb, while the cluck of the hen differs widely from the 
peeping note of the chick in down. Thus, too, would arise 
the notes of anger and combat, of fear and distress, of alarm 
and warning, j f wc^ nl' 'l""° tl"' inatiTi..t.JYf| [nTurnngp nf 
e motional e xprpBainn. wa must remember that sach " 1ftnir""fT" " 
dttters m^edly from the " ]anga ai;e"of which tlii iiiintiiiiiii 
i a t h e r ECU jf i i i vw i pml.. ' ' 

-"Tt is, however, not improbable that, through association in 
the conscious situation, sounds, having their origin in emotional 
expression and evoking in others like emotional states, may 
acquire a new value in snggesting, for example, the presence of 
particular enemies. An example will best serve to indicate my 
meaning. " In the early dawn of a grey morning," says Mr. 
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E. B. Medlicott," "I waa geologizing aloug the liase of 
Muhair Hilla in South Behar, when all of a sudden there 
ft stampede of maoy pigs from the fringe of the jungle, \ 
porcine shrieks of sauve-qui-peut significance. After a si 
run in the open they took to the jungle again, and in a few 
minutes there waa another uproar, but different in sound and 
in aetion ; there was a rush, presumably of the fighting 
members, to the spot where the row began, and after soma 
seconds a large leopard sprang from the midst of the scuffle. 
In a few bounds he waa in the open, and stood looking back, 
licking hiB chaps. The piga did not break cover, but con- 
tinued on their way. They were returning to their lair after 
a night's feeding on the plain, several families havii^ com- 
bined for mutual protection j while the beasts of prey were 
evidently waiting for the occasion. I waa alone, and, though 
armed, I did not care to beat up the ground to sec if in either 
case a kill had been effected. The numerous herd covered a 
considerable space, and the scrub was thick. The prompt 
concerted action must in each case have been started by the 
special cry. I imagine that the first assailant was a tiger, and 
the case was at once known to be hopeless, the cry prompting 
instant flight, while in the second case the cry was for defence. 
It can scarcely be doubted that in the first case each adult pig 
had a vision of a tiger, and in the second of a leopard or some 
minor foe," 

If we accept Mr. Kedlicott's interpretation as in the 
correct, we have in this eaae: (]) common action in s( 
behaviour, (2) community of emotional state, and (3) the sug- 
gestion of natural enemies not unfamiliar in the esperience of 
the herd. Under uniform conditions of experience the alarm- 
notes of some birds may well call up, re-presentatively, sahent 
featui'ea in previous situations, "Unquestionably, in the parrot, 
the word-sounds they imitate become associated with definite 
objects of Eense-eiperience. In the following case, a partieuhir 

* " Tlio Kvolutiou of Mind in Man," footnote, pp. 25, 2G, Qnoted in 
" IntroductioQ to ComparatiYe Paycliologj," &oui wliioh Uie coicmcnta on 
it ar« extruchid. 
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Eoimd appeared to be Bnggeative of a particular eense-idea in 
the dog. The parent blackbirds, which built near a house in 
Clifton, were wont to give the alarm-note when marauding 
cats appeared in sight. This sound, it would seem, became 
definitely associated, in the esperieoce of a terrier, with the 
animals the presence of which called it forth ; and on hearing 
the alarm note the dog would rush out into the garden, 
apparently, as I am informed by his mistress, in fnlleat ex- 
pectation of a pleasant worry. It is a not improbable hypothesis, 
therefore, that in the course of evolution the initial value 
of uttered sounds is emotional ; bnt that on tlus may be 
grafted in further development the indication of particular 
enemies. If, for example, the cry which prompts instant flight 
among the pigs is called forth by a tiger, it is reasonable to 
suppose that this cry would give rise to a representative generic 
image of that aniraal having its influence on the conscious 
situation. ' But if the second cry, for defence, was prompted 
sometimes by a leopard and sometimes by some other minor 
foe, then this cry would not give rise to a re-prescntative image 
of the same definiteness. Whether animals have the power of 
intentionally diilerentiating the Bounds they make to indicate 
different objects, is extremely doubtful. Can a dog bark in 
different tones to indicate "cat" or "rat," as the case may 
be ? Probably not. It may, however, bo asked why, if a 
pig may squeak differently, and thus, perhaps, incidently 
indicate on the one hand "tiger" and on the other hand 
" leopard," should not & dog bark differently, and thus indicate 
appropriately " cat " or " rat " ? Because it is assumed that the 
two different cries in the pig are the instinctive espreaaion 
of two different emotional states, and Mr. Medlicott could 
distinguish them; whereas, in the case of the dog, we can 
distinguish no difference between his barking in the one 
case and the other, nor do the emotional states appear to be 
differentiated. Of course, there may be differences which we 
have failed to detect. What may be regarded, however, as 
improbable, is the inlmtional differentiation of sounds by 
barking in different tones with the jiiirpose of indicating " cat " 
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or " rat." Mr. R, L. Gamer, in a work " wliicli unfortunntely 
coutaina mucb hasty and imaiature generaliaation, dietiogaished' 
nine sounds made by capuclii'ns. But none of these, bo far as 
can be gathered from the data given, is necessarily indicative 
of ft particular object. Al! of them may be emotional ex- 
pressions of satiafaction, discontent, alarm, apprehension, and 
BO forth. In any caae, there is no evidence for that inten- 
tional employment of aonnds, to the realized end of inter- 
conimnnication, which would involve the exercise of an 
incipient rational faculty, Sach powers of intercommnni- 
catioa as animals possess arc b.ised on direct Etssociation, 
and refer to the here and the now. A dog may be able to 
Buggest to his companion the fact that he has descried a 
worriabie cat ; but can a dog tell his neighbour of the 
delightful worry he enjoyed the day before yesterday in the 
garden where the man with the biscuit-tin lives ? Probably 
not, bark he never so expressively. 

Although some anecdotes are commonly interpreted as 
affording evidence of doaeriptive iutercomraunication among 
animals, we need the decisive results of experiment before this 
view can be unresBi-vedly accepted. Sir John Lubbock, now 
Loid Avebury, made careful experiments with ants, and dis- 
cusses the question with hia customary lucidity and impar- 
tiality. " Much of what has been said," he writes,! " as to the 
powers of communication possessed by bees and ants depends 
on the fact that if one of them iu the courae of her rambles 
has discovered a supply of food, a number of others soon fiud 
their way to the store. This, however, does not necessarily 
imply any power of describing localities. If the anta merely 
follow a more fortunate companion, or if they hunt her by 
scent, the matter is comparatively simple ; if, on the contrary, 
the others have the route described to them, the case becomes 
very different." Experiments were therefore made to decide 
the question. For example, when an ant returned from the 
discovered store of food to the nest, and then emerged with mi 

* '■Tho Spoocli oFMoukejs," 

t " Soieutiflc LecturuB," pp. 112, 1]8, 
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following of other ants, alie was taken up on a slip of paper 
and transferred to the food. The followers, thus deprived of 
their leader, in nearly all cases failed to find the store. " I 
conclude, then," eays Lord Avebury, " that when large 
nnmbers of ants come to food they follow one another, being 
also, to a lai^e extent, guided by scent. The fact, therefore, 
does not imply any considerable power of intercommunication." 
There are, moreover, some cii'cumstancea which aeem to 
strengthen this conclusion. For instance, "if a number of 
Glave.ants are put in a box, and if in one corner a dark place 
of retreat be provided for them, with some earth, one soon 
findfl her way to it. She then comes out again, and going up 
to one of the others, takes her by the jaws and carries her 
to the place of shelter. They then both repeat the same 
manffiuvre with other ants, and so on until al! their com- 
panions are collected together. Now, it seems difficult to 
imagine that so slow a course would be adopted, if they 
possessed any power of communicating description." 

Lord Avebury is, however, of opinion that such insects 
can trunamit simpler ideas. He found, for example, that 
where ants were put to a large and a small store of larvie 
nndi;r euuilar circumstances, a greater number of insects 
followed the ant that had discovered the larger store. This 
may, indeed, have been due rather to a difference in manner 
than to any intentional communication ; but the fact remains 
that through some difference of behaviour there resulted 
suggestive effects on other members of the community. 

But although there can be little doubt that the behaviomr 
of social insects has suggestive valne for others, it may stitl be 
regarded as very doubtful whether they are able to communi- 
cate information to one another by any system of language or 
signs, pnrposively employed as a system to this end. The 
distinguished geologist, Hague, communicated to Darwin * the 
effects on ants of cmshing some of their number as they pro- 
ceeded along a deGnite trail. " As soon as those ants which 
were approaching arrived near to where their fellows lay dead 
• Nature, Td, vii., p. 443. 
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and anffering, they turned and fled with all possible Iiaste." 
" When such an anfc, returning in fright, met another approach- 
ing, the two would alft'aya communicate, but each would 
pursue its own way, the second ant continuing its jonrney to 
the spot where the first had turned about, and then following 
that example." There seems nothing to show that the 
*' communication " here was effective. 

From the many anecdotes of dogs calling others to their 
assistance, or bringing others to those who feed them or treat 
them kindly, we may indeed infer the existence of a social 
tendency and of the suggestive effects of behaviour, hut wo' 
cannot derive conclusive evidence of anything like descriptive 
communication. And although domestic animals may learn 
or be taught to associate the words wc utter with certain acts 
or things, or may even, in a. sense, communicate their wishes 
to us by special modes of behaviour — as iti the case of Lord 
Ayebury's poodle, Van," who was taught to bring cards on which 
such woi'da as " Food " or " Out " were printed, and in that of . 
a cat which touches the handle of the door when she wanta-; 
it opened for her, — still, all these are foanded on direct 
association, and are in a line with the act of Mr. Thorudike'a 
cat, which licked herself or scratched herself when imprisoned 
in a cage, such act having entered into the association-complex. 

Such intentional commnnication as is to be found in animals, 
if indeed we may pi'operly bo call it, seems to arise by an 
association of the performance of some act in a consaionai 
situation involving further behaviour for its complete develop-^ 
ment. Thus the cat which touches the handle of the door 
when it wishes to leave the room has had csperience in which 
the performance of this act has coalesced with a specific 
development of the conscious situation. The case is similar 
when your dog drops a ball or stick at your feet, wishing you 
to throw it for him to fetch. And on these lines may probably 
be interpreted such behaviour as Romanes f thus described 
" Temer A being asleep in my house, and terrier B lying o 
• " Tho Souses of Animols," p. 277, 
t "Mental Evolation in Mao," p. IW). 
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wall outside, a strange dog, 0, ran along below the wall ob tbe 
public road, following a dog-cart. Immediately on seeing 0, 
B j'nmped off the wall, ran upstairs to where A was asleep, 
woke him up by poking him with his nose in a determined 
and BuggcHtive manner, which A at once understood aa a sign : 
he jumped over the wall and puraned the dog C, although C 
ivaa by that time far oat of sight roand a bend in the road." 
Romanes did not probably intend to imply that A by poking 

B, conveyed specific information that there was another dog, 

C, which had proceeded in a particular direction. That would 
he descriptive communication. The meaning attaching to A'8 
action was presumably similar to that which characterizes 
other " meaning " for intelligent animals — the development of 
the situation on lines mai-ked out by previona esperience. 
Still, it is clear that such an act would be the perceptual 
precursor of the deliberate conduct of the rational being by 
whom the sign ia definitely reaUzed as a sign, the iutentioual 
meaning of which ia distinctly present to thought. This 
involves a judgment concerning the sign as an object of 
thought ; and this is probably beyond the capacity of the dog. 
I'or, as Romanes himself says,* "it is because the human 
mind is able, so to speak, to stand ootside of itself, and thus 
to constitute its own ideas the subject-matter of its own 
thought, that it is capable of judgment, whether in the act of 
conception or in that of predication. We have no evidence 
to show that any animal is capable of objectifying its own 
ideas ; and, therefore, we have no evidence that any animal ia 
capable of judgment." 

It seems, therefore, that the sounds made by animals, and 
certain other modes of behaviour, may be regarded as primarily 
instinctive acta which have been evolved with the biological 
end of affording suggestive stimuli furthering intereom- 
mnnication between the members of the social group. Their 
performance, however, affords data to consciousness, which 
intelligence makes use of in the guidance of behaviour in 
accordance with the results of esperience. And since the 
■ Op. i-i(., p. 175. 
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similar acts performed lij the Eocially linked membera 
many cases closely connected with emotional states, there 
tbe further social link of community of feeling — that which, 
perhaps, more than anything else conduces to community of 
action and similarity of social behavionr. Occasionally 
particular sounds or special acts may, through constant and 
uniform association, indicate particular objects, such as natural 
enemies. But there does not appear to be convincing evidence 
of any intentional differentiation of the means of communica- 
tion, or of any use of soands for descriptive ends. 

Still, just as the instinctive imitation wo considered in the 
last section may be regarded as the precursor, in the animal 
world, of the reflective and rational imitation of which we may 
watch the development in children, so may instinctive modes 
of intercommunication be regarded as supplying the foundations 
on which deliberate and intentional communication may be 
based. And here imitation will be a co-operating factor. We 
Boe in the early stages of the development of children's language 
bow large a share simple and direct association takes in the 
process. For a while, indeed, there seems to be this and nothing 
more. But gradually there arises a realization of a further 
import and purpose in the hitherto isolated associations. It ia 
seen that they symbolize elements in that incipiently ratioual 
scheme of thought and things which is beginning to take form 
in the child's mind. The relationships which hold good within 
the conscious situations of daily life begin to occupy the focus 
of attention, and hitlierto unappreciated word-sounds are per- 
ceived to stand out a? signs for those relationships. Of course 
the relationships • are implicit in the conscious situations of 
the higher animals and of infants. Only by reflection can 
they become explicit, and rivet the attention. Something ia 
needed to bring them into prominence and focus the mental 
eye upon tliem. And descriptive intercommunication supphea 
this need. If a description, even the simplest, is to be 
apprehended or presented to the apprehension of others, then 

* Comparo chap. xii[., on "The Perception of Itolationa," in my 
"■Introdiletion to ComliarBtiTO Psjcliologj." 
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the relationships mast be rendered explicit. Try to describe 
an ordinary visual scene, or the most commonplace sequence 
of events, ami see if you can Jo so without miking clear to the 
mind the relationships involved. The thing is impossible. Aji 
infant or a dog cannot understand the simpleat possible 
description, because the ivorda and suffixes which indicate the 
relationships have no meaning. The words which stand for 
substantive impressions may have suggeatire value through 
direct association. The word " cat " or " rats " may have for 
the dog a very deSuite suggeatire value ; and hence some 
people fancy that when they say to their dog, " There is a cat 
in the garden," the animal understands what they say. But it 
is quite sufficient to suppose that the word " cat " has suggestive 
force, all tiie rest being for the dog mere surplusage of sound. 
"When we talli to our four-footed companions, how much can 
they be said to nndcratand of what we say ? Perhaps a score 
of words have for a dog a definitely suggestive value, each 
as80 dated with some simple object or action. "Out," "down," 
"up," "walk," "biscuit," "eat," "fetch," and so forth elicit 
appropriate responses. Even with these, tone is more sug- 
gestive than articulation, and in each word the salient feature 
is the chief guide. When I said " Whisky," for example, to 
my fox-terrier, he would at once sit up and beg ; not because 
his tastes were as depraved as those of his master, hut because 
the isk aonnd, common both to " whisky " and " biscnit," was 
what had for his ears the suggestive value. 

In a paper on the "Speech of Children,"* Mr. S. 8. 
Buckman exhibits the animal stage in the incipient speech of 
the human infant. "We cannot here discuss, still less criticize, 
his paper. One or two examples will serve to illustrate how 
instinctive sounds may serve as the basis for subsequent 
speech. He regards ma as primarily a forcible expression of 
an emotional state. " If the child require attention it makes 
the loudest noise which it can produce ; the parting of the 
lips and opening of the mouth to the widest extent while the 
full volume of breath is emitted produces the sound ma" At 
• Niiittrftith Ceiilitry. May, 1307, pp 793-807. 
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first tlie sound aeema to have tlie valae of a simple expression 
of an emotional state. " But if the infant require attention it 
is its mother whom it wants, and from whom it receivea this 
attention ; therefore mn very soon comes to be recognized as 
the call for mother, and, by a further step in development, as 
the name for mother." Here, if we accept the interpretation, 
we have the passage from the emission of a sound as the 
cspresiioD of emotion to the use of the aound from its associa- 
tion with a particular object of sense-experience to indicate 
that object. Similarly, according to Mr. Buckman, with Mt. 
At first " a strong sign of displeasure at anything nasty to the 
taste," it passes, we are told, into a symbol for the had ; hence 
Ka«ds ; and is perhaps narrowed down to the particularly 
offensive KQititi;. Dt£ and la are regarded as recognition sounds, 
the former being associated eventually with the father, the 
latter with Btraugers, This appears somewhat hypothetical, 
but, granting the accuracy of Mr. Buckmaa'a interpretation, 
these sounds also illustrate again the transition from the i 
espreesioo of an emotion to sounds indicative of particular 
objects of experience. 

Interesting, however, as are such observations on the animal ' 
stage of somid-production in the human infant, they do not 
■ toadrTHecrucial period inlbe Uuvelupmyutrcrf 'language. Mr. > 
Buckman, indeed, regards as a remarkably dogmatic assertion 
Professor Max Miillor's dictum that " the one great barrier 
between the brute and man is language ; " and he tells na that 
" there are move than twelve different words in the language 
of fowls," on which assertion, in turn, the distinguished lingaist 
whom he criticizes might have something piquant to say. No 
doubt the difference of opinion turns on the definition of the 
word " language." But if, as is now generally accepted, the 
sentence and not the word is the distinguishing nnit inl 
language, and the copula in some form, explicit or implicit, ii 
the pivot of the sentence, the wisest hen is probably incapable J 
of language. The word becomes an element in language— a j 
woi"d proper — only when it assumes the office of a part o£ I 
speech, that is to say, a constituent element in an interrelated J 
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whole. The animal ^ word," if we like so to ierm it, ig an 
isolated brick ; a dozen, or even a couple of hundred gnch 
bricks do not constitute a building. Language, properly so 
called, is the bnilded structure, be it a palace or only a cott^;e ; 
hen language, or monkey language, is, at best, so far as we at 
present have evidence, an unfashioned heap of bricks. It is 
just because language is the expression of a portion of a scheme 
of thought that it indicates in the speaker the possession of a 
rational soul, capable of perceiving and symbolizing the 
relationships of things as reflected in thought. 

Herein lies the practical value, for human advance in 
mental development, of language as a means of descriptive 
intercommunication. It renders explicit relationships other- 
wise merely implicit, and forces them to the front ; and since 
these relationships are the stuff of which knowledge is built— 
without the realization of which any complex ideal scheme is 
impossible of attainment — the importance of descriptive inter- 
communication can scarcely be overestimated. And though 
there is no conclusive evidence of its occurrence among 
animals, yet we have in them the instinctive and intelligent 
basis on which in due course of evolution it may be securely 
based. 



III. — Social Co3oiunities op Bees asd Ants 

Apart from human societies the most noteworthy social 
communities of animals are found among insects, especially in 
ants, bees, wasps, and termites. It is true that in the mam- 
malia we find such communities as the troop of apes, the herd 
of cattle, the pack of wolves, the school of porpoises, the so- 
called '^ rookeries " of seals, and the colonies of ^^ prairie 
dogs " and of beavers ; and that among birds there are 
analogous communities. Undoubtedly the temporary or per- 
manent association of many individuals is in such cases an 
advantage to the race, and confers mutual benefits on the 
associates. But in none of these cases is division of labour 
carried to such a high degree as among the social insects. 
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And it is throDgli such di^iBioii of labour that the social com- 
munity reaches its highest expression. 

It is a somewhat remarkable Fact that in man, wliere we 
find the social division of labour bronght to a Ligh pitch of 
perfection, and carried out with great nicety of accommoda- 
tion to those circnmstaaces which civiUzation has rendered 
estremcly complicated, there ia no organic" differentiation of 
structure among the co-operating individuals ; whereas, so 
low down in the scale of hfe as the colonial polype, Hi/drae- 
tinia, which is often found growing on the shelis occupied by 
hermit craba, there are at least three iinds of differentiated 
individoala : nutritive polypes with mouth and tentacles j 
mouthleas Benaitivo members ; and others whose 8o3e office is 
reproduction. But these diffurentiated individuals in the 
colonial zoophytes are connected at their bases by a common 
flesh ; and the division of labour is a product of organic 
evolution, and is probably not in any degree determined or 
guided by consciouBness. We may say, then, that the division 
of labonr in the zoophyte is wholly physical, whereas ia man 
it is cliie6y conscious or psychical ; as is also the bond of 
union between the several members of the colony. Inter- 
mediate between these extremes stand the social insects. In 
them there ia no physical bond of union, for each individual 
is distinct aud separate ; the social linliage is in some degree 
conscious uader the conditions of their nurture ; and the 
division of labour is partly conscious, though probably in 
lai'ge degree based on instinctive foundations, and partly the 
outcome of an organic diEferentiation of structure seen ia the 
reproductive members and iii the sterile workers, as exempli- 
fied in the common wood ant (Fig. 24). In some cases the 
workers themselves may be divided into different castes. 

So much has been written — and well written — on the 
social life of insect communities, that it will here suffice to 
indicate some of the problems which arise when we endeavour 
to interpret the modes of behaviour which have been carefully 
observed. In the honey-bee we have the well-known differen- 
tiation of structure into drones or eifective males, ijneens 
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or egg-laying females, and workers or ineffective femalea, in 
wbich the development of the reproductive organs is arrested 
or modified. DisLinet modes of behaviour are correlated with 
these stmctural differences. When a swarm of bees leaves a 
hivo it generally consists of the old qaeea-motber and a 
certain number of the workers which are her offspring. When 
they have found new quarters, or have been safely housed 
imder domestication, the workers busy themselves in makmg 
the cells in which the queen may lay her eggs, and in which 
food may bo stored. In doing this the bees act in concert. 




Fio. 21,— Wood aut. 
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and though the mathematical accuracy of the form and size 
of the cells has been much exaggerated, the comb which 
lesolts is a very beautifol and well-adapted product of mutual 
co-operation in joint labour. And though intelligence may, 
under special circumstances, modify the method of procednre 
there can be httle doubt that comb-baildiDg is prhuarily due 
to inherited instinct. The cells are not, however, all of the 
same size, those for the drones being somewhat larger than 
the cells in which the workers are reared, while much larger 
and differently shaped cells are prepared for the future queens. 
If instinctive therefore — as it seems to be in the main— the 
behaviour runs into different lines, the immediate causes of 
which, internal or external, we are not able accurately to 
assign. 

The reproductive behaviour of egg-laying in the queen- 
mother is also instinctive. It is believed that the drones are 
developed from eggs from which the queen bee withholds the 
fertilizing fluid, which she i-etains for months or years after the 
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nuptia] flight, stored in a special receptacle. And tbe 
sliapo of the drane-cell mfty sapply the stimulus through which 
her behaviour in tluB respect is deteruuDed. Bub she lays 
aimilarly fertilized (^gs in both the worker-cells and the 
qneen-ccllH ; and in these two cases the stimulating conditious 
mnat be difl'erent. 

When the eggs have been laid, and the grubs hatched, 
the worker bees assume new duties — the feeding and tending 
of the young. They eat honey and pollen, whioh is partially 
digested, and supplied aa pap to the grubs in such quantities 
that they seem bathed in it ; but after a short time a mixture 
of honey pollen and water is sabstituted for this pap. It is 
said that the drone larvte are fed with pap for a longer period 
than the workers ; and the queen larva undoubtedly receives 
far more of this pap— or, perhaps, of a still richer nutritive 
product, sometimes spoken of a3 royal j'cllj — and, indeed, is 
snpplied therewith thi'oughout larval life. It is generally 
believed that this high feeding is the cause of queen-develop- 
ment, and that should the queen larvai die ordinary worker 
larviB are fed up, and produce queens nowise dissimilar to those 
developed in the royal cells. It is clear, if this be so, that the 
behaviour of the nurses decides the difference between the 
future queens and working faces— that is to say, the fertile 
and the sterile females. In any case, the feeding of the young 
by members of the same community is a fact to be specially 
noted. It is commonly said that the famUy is the germ from 
which the social community springs ; and it may be added 
that food-collection or food-administration in some form makes 
the difference between the family that coheres and the family 
that scatters. 

When the larvse have been fed, each after its kind, the 
workers seal up the cells with lids of pollen and was ; the larvie 
spin cocoons, pass into the pupa stage, and then change to perfect 
bees, which bite a way thi'ough the lid and take their place 
in the hive. These young beea now become the nnraes, while 
the older bees go abroad to fetch honey and pollen to be stored 
away iu some of the cells. Bub when a <jneen emeiges, her 
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first act is to go roimd to tlie other royal celis, tear them open, 
and sting to death the helpless ocoupanta. Meanwhile the old 
queen may have led off the aurplua popalation in a swarm, and 
the new queen reigns in her stead. Idle drones have also been 
emerging from their colls ; and when the young queen starts 
forth on her nuptial flight she is followed by the drones, mates 
with one of them, and returns a potential mother of thousands. 
So long as there is ahnndanco of food the useless drones are 
tolerated j hut when there is scarcity they are ejected, and 
drone eggs, larvie, and pupte are said to bo destroyed. 

In the works of Iluher and others, further marvels of hive- 
life, some w^ll-anthenticatcd, others more or less doubtful, are 
duly set forth. But enough has here been said to show thnt 
a social commnnity of bees presents problems of animal be- 
haviour which are sufficiently difficult of explanation. How 
far IB the behavionr instinctive ? How far is it due to ex- 
perience individually acquired ? Are wo constrained to admit 
a rational factor ? If so, is it, like human reason, the result 
of generalization from esperience of the relationships of 
pheaomena ? Or are there features of insect psychology which 
diifer from any of which we have firsthand knowledge ? These 
questions are more easily put than answered. As in the case 
of bird-migration, so too in that of the social life of bees, 
there is much that honesty forces us to confess our inability 
satisfactorily to explain. 

80, too, is it in the social life of ants. Among these insects 
the males and perfect females bear wiags, though these appen- 
dages may be subsequently shed. In some kinds, however, there 
are also wingless males or females capable of exercising the re- 
productive function. The workers are wingless, and are often of 
two or three kinds, differiog in form and appearance, and in some 
cases playing different parts in the social economy. There is also, 
in some cases, a separate class of lai^-headed soldier ants ; so 
that differentiation of structure among the sterile females is 
carried further in ants than in bees. Their nests generally 
consist of an elaborate system of chambers and passages, either 
built with pine-needlea, as in our common wood ant, or 
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hollowed out in the earth or in wood, or sometimes built with 
a paper-like material, or formed of rolled leaves. It is said 
that a common ant in Eastern Asia {(Ecqphylla smaragdind) 
" forms shelters on the leaves of trees, by curling the edges of 
leaves and joiniug them together. • . • The perfect ant has 
no material with which to fasten together the edges it curls ; 
its larva, however, possesses glands that secrete a supply of 
material for it to form a cocoon with, and the ants utilize the 
larvae to effect their purpose." * This has recently been con- 
firmed by Mr. E. G. Green, Government entomologist, at the 
Botanic Crardens at Peradeniya, Ceylon. " He has seen ants 
actually holding larvae in their mouths and utilizing them as 
spinning machines. To find out what would be done, some leaves 
were purposely separated by Mr. Green. The edges of the leaves 
were quickly drawn together by the ants, and, about an hour 
later, small white grubs were seen being passed backwards and 
forwards across the gaps made in the walls of the shelter. A 
continuous thread of silk proceeded from the mouth of the 
larva, and was used to repair the damage." t This is a re- 
markable act of apparently intelligent behaviour. But when 
we remember how much of the time of ants is occupied in 
carrying about their larvae, it is hardly an act of which it 
can be affirmed that it could not arise as the result of chance 
experience. 

In some cases two different genera are found in the same 
nest, with separate chambers and passages, as in the case of 
the robber-ant (SoUnojpsis) and the slave-ant {Formica fusca). 
The orifices by which the former enter are too small to allow 
of the entrance of the latter, "hence the robber obtains an 
easy living at the expense of the larger species," for "they 
make incursions into the nurseries, and carry off the larvae 
as food." 

In a few cases the foundation of a new colony has been 
carefully watched. Blockmann was successful in observing 
the formation of new nests by Componotus ligniperdm at 

♦ Sharp, " Insects," part ii., p. 147. 

t Mature, vol. l^tii., p. 253 (July 12, 1900). 
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Heidelberg. " Ho found imder stones, in the spring, many 
examples of females, either solitary or accompanied only by a 
few eggg, larviE, or ptipEe. Further, he was Buccessf al in getting 
isolated females to commence nesting in confinement, and 
observed that the aat that afterwards becomes tiie qaeen, at 
first carries out by herself al! the duties of the nest. Beginning 
by makiDg a small burrow, she lays some eggs, and when these 
hiitcli, feeds and tends the larvas and pupis : the first speci- 
mens of these latter that become perfect insects are iroi-kei's 
of all sizes, and at onco undertake the duties of tending the 
young and feeding the mother, who, being thus freed from 
the duties of nursing and of providing food while she is her- 
self tended and fed, becomes a tme queen-ant. Thus it seems 
established that, in the case of this species, the division of 
labour found in the complex community does not at first exist, 
but is coiTelativQ with increasing numbers of the society. 
Further observations as to the growth of one of these nascent 
communities, and the times and conditions under wUich the 
various forms of individuals composing a complete society 
firet appear, would be of considerable interest." * 

The queen does not, as in the case of the bee, deposit her 
eggs in separate cells where they are tended by nurses. The 
eggs, which are laid in the chambers of the nest, are sabjected 
to much licking by the nurses j the larvre are, moreover, moved 
about from place to place, so as to be anhjected to the requisite 
conditions of moisture and temperature. They are carefully 
L'leaued, and after they have passed into the pupa stage the 
emerging insects are stripped of a delicate investing skin. 
And not only do the ants assiduously feed their young ; those 
who have gone forth and drunk their fill of sweet juices feed 
those who have remained behind, Forel took some specimens 
of Componohis hi/nijierdus, " and shut them up without food 
for several days, and thereafter supplied some of them with 
honey, stained with Prussian blue ; being very hungry, they 
fed 80 greedily on this that in a few hours their hind bodies 
• The qiiotalioa is from " Tho Caoibridge Nataral IIiBtorj," toI. vi., 
■■ IneectB," part ii., by Dnvid Sharp, F.R.B. ; bm pp, 145, H6, 
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were distended to three times their previous size. He then 
took one of these gorged individuals, and placed it among 
those that had not been fed. The replete ant was at once 
explored by touches of the other ants and surrounded, and food 
was begged from it. It responded to the demands by feeding 
a small specimen from its mouth, and when this little one had 
received a good supply, it in turn conmiunicated some thereof 
to other specimens ; while the original well-fed one also 
supplied others, and thus the food was speedily distributed. 
This habit of receiving and giving food is of the greatest 
importance in the life-history of ants." * It affords the basis 
or starting-point of the keeping of aphides, the making of 
slaves, the curious development of honey-pot ants, and in some 
cases the association with ants of other insects. 

Some of these insects, of which there are many species 
belonging to several orders, are parasitic ; others appear to be 
hostile, and yet are able to maintain themselves in the nest ; 
others simply live side by side with the ants, which seem to be 
neither hostile nor friendly to them. In some of these cases 
the biological purpose of the association is unknown, whQe in 
others the ant serves as a model which the associated insect 
mimics. Thus in the nest of an Indian ant {Sima rufa-^igra) 
occur a small wasp and a spider which, to some extent in form 
and more markedly in coloration, mimic their hosts. " Where- 
ever you find this species in any numbers," says Mr. Eothney,t 
" if you watch a few moments, you will see a mimicking spider, 
SaUkm, running about among the ants, which it very closely 
resembles in appearance, much more so in life than in set 
specimens placed side by side ; I have seen numbers on the 
most friendly footing with the ants, though I have never seen 
them enter their burrows, . . . They are, I should say, the 
only friends the ant has, with the exception of a sand-wasp, a 
new species of Rhinopsis since described by Mr, Cameron, 
which also very closely mimics the ant, and which, on first 

♦ Sharp, op. cit., p. 147. 

t G. A. J. Bothney, "Notes on Indian Ants," Trans. EnU Soc., 1889, 
p. 354. 
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observing among the workers, I took to be the male." But 
there are some beetles which are not only tolerated, but fed 
by the ants with which they live. In the case of the genera 
AlemeUs and Lomcchusa, which are always found in or near 
ants' nests, the good offices are reciprocal, for the beetles 
" have patches of yellow hairs, and these secrete some sobstauce 
with a flavour agreeable to the anta, which lick the beetles 
from time to time. On the other hand, the ants feed the 
beetles ; this they do by regurgitating food, at the request of 
the beetle, on to their lower lip, from which it is then taken 
by the beetle. The beetles in many of their movements 
exactly resemble the ants, and their mode of requesting food, 
by stroking the ants in certain ways, is qnite ant-Uke. So 




Fia. 25. — Beetle Boliciting food from Ant (uflcr Waanmrn). 



reciprocal is the friendship, that if an ant is in went of food 
the beetle will in its tnrn disgorge for the benefit of its host. 
The young of the beetles are reared in the nests by the ants, 
who attend to them as carefully as they do to their own young. 
The beetles are, however, fond of the ants' larvie as food, and, 
indeed, eat them to a very large extent, even when their own 
young are receiving food from the ants. Wasmann (to whom 
we are indebted for most of our knowledge on this subject) 
seems to be of opinion that the ants scarcely distinguiBh 
between the beetle larvas and their own young ; one unfortu- 
nate result for the beetle follows from this, viz. that in the 
pnpal state the treatment that is suitable for the ant larvic 
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does Bot agtcc with the beetle larvse. The ants are in the" 
habit of digging up tbeir own kind, and lifting them out and 
cleaning them dnriog their metamorphosis : they do this also 
with the beetle larvfe, with fatal reaultB ; so that only those 
that have the good fortune to be forgotten by the ante com- 
plete their development." ' 

Aphides, or plant-lice, yield to the Rolicitations of ants, 
which strobe them with their antennie, by emitting a drop of 
Bweet and viscid secretion, and it appears that the caress of the 
ant is the natnral stimnlns for the emission of the drop. Not 
only, however, do the anta go forth in search of aphides in 
their natnral haunts, they bring them to the neigthoarhood of 
the nest, and may even imponnd them by hnilding a wall of 
earth round and over them. Huher stated that ants collected 
the eggs of the aphides and tended tbem in their ueats, ani 
^ the accuracy of the ohaervation has been shown by Ijoi 
Avebnry and others. "The aphid eggs are laid early i 
October, on the food plant of the insect. They are of no direct 
use to the ants, yet they are not left where they are laid, 
where they would be exposed to the severity of the weather 
and to innumerable dangers, but brought into the nests by the 
auts, and tended by them with the utmost care throngh the 
long winter months until the following March, when the young 
ones are brought out and again placed on the young shoots of 
the daisy." t Dr. McCook notieed that ants, returning from 
the trees on which aphides abounded, fed others near the nests, 
and he regarded this as a case of division of labour, the 
foragers obtaining food for the nurses which remained in or 
near the uest. 

A further division of labour, carried to lengths which seem 
almost absurd, ia found in the honey-pot ant of the United 
States and Mexico. The jnicc on which these ants feed is 
obtained from an oak-gall. Foragers go forth at night and 
return distended with the sweet fluid, and, having fed tl 
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ordinary workers in the neat, apparently discbarge the balance 
of their store into living honoy-pota, which remain in the nest 
and preserve the food till it 
may be required by the mem- 
bers of the community. Their 
abdomens are enormously dis- 
tended, they never leave the 
nest, and they seem to form 
a distinct caste, whose f auction 
it is to passively accumulate 
stores of reserve food for the 
community. Curiously enough 
the same peculiar social arrangement is foimd in ditferent 
genera living as far apart as Mexico, Amtralia, and South 
Africa. 

There is no doubt that in some cases the division of labour 
is not restricted to the individuals of the same species, hut that 
other species are introduced iuto the nest to perform certain 
[unctions — thus giving rise to the so-called slavery among 
ante. This is carried to an extreme in the European species 
Formka mfescens^ the males and queens of which do no work, 
while the sole function of the workers is to capture slaves of 
the smaller species Formka fusca. In association with this 
specialized mode of inBtinctive behaviour, " even their bodily 
structure has undergone a change ; their mandibles have lost 
their teeth, and have become mere nippers, deadly weapons 
indeed, but useless except in war. They have lost the greater 
part of their inatiucta : their art — that is, the power of building; 
their domestic habits — for they take no care of their own young, 
all this being done by the slaves ; their industry — they take no 
part in providing the daily supplies ; if the colony changes the 
situation of its nest, the masters are all carried by the slaves to 
the new one ; nay, they have even lost the habit of feeding. . . . 
1 have Lad a neat of tliis species under observation for a 
long time, but never saw one of the mastere feeding. I have 
kept isolated specimens for weeks, by giving them a slave for 
an hour or two a day to clean and feed them, and under these 
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circumstances they remained in perfisct health, while, but for ' 
the slaves, they ■would have perished in two or three days." * 

In this matter, we have in different species successive stagw 
in the development of the instinctive behaviour which is tho8 i 
carried so far in Formica Tufescens. Our English ants, o£ the . 
species Formica saiiguinea, have fewer slaves and an 
dependent on them ; they can feed and forage for themsolveB, ' 
and during migration carry their slaves — which are of the 
same species as in the other case — instead of being carried by 
them. In the nests of the common wood ant or horse ant 
{Formica rufa) there are occasionally a few slaves. Lord Avo- 
hmy thinks it likely that they are developed from larvffl or.| 
pupEe, originally taken for food, which have by chance come to | 
maturity in the nest of their captoi'S, 

But one more incident in the social life of ants can here be 
noticed — though many others could be given did space permit. 
The leaf-cutting ants of America form paths from their nests 
to suitable trees, from which to obtain the small coin-like leaf 
fragments, which they carry in the mandibles, and hence have 
gained the name of umbrella or pai'asol ante. These paths are 
sometimes underground ; and Mr. McCook measured one which 
ran at a depth of some 18 inches beneath the surface for 
418 feet, and was then continued for another 185 feet to the 
tree which the ants were Etripping. The whole path was in aa 
almost perfect straight line from nest to tree. The leaf 
fragments are stored in large quautities in tbe nesfc, and it was 
long a matter of uncertaiuty for wljat purpose they were 
collected. The problem was solved by Alfred MoUer, who 
found that the leaves, which are subdivided and masticated by 
a special set of workers within the nest, form the appropriate 
material in which the threads of a fungus ramify and flourish. 
This fungus is tended by the ants with great care, and ia made 
to produce a specially modified foim of growth, not found 
under other circumstances, in the form of white aggregations, 
termed by Miiller "Kohlrabi clumps," These form the 
principal food of the anta ; and the spongy mass of earth and 
• Lord Art-bury (Sir Jolin Lubbock), " Stientifio Leplures," pp, 78, H.,* 
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leaves is called the fungus gardco, " If a neat be broken into 
and tlio f nngna garden scattered, the anta collect it aa quickly a& 
posBible, especially the younger parts, taking aa much trouble 
over it as over the larvie, They also cover it up ^ain as soon 
as possible to protect it from the light." * 

Again, it may be asked with regard to the social life of anta 
aa with respect to that of beea — How far ia their complex' 
behaviour instinctive ? How far ia it due to imitation ? What 
part does intelligence play, and under what conditions of 
acqniaitioa ? Is reason, in the restricted sense of the word, a 
factor in the development of the behaviour ? I cannot answer 
these questions, and am of opinion that much detailed observa- 
tion ia yet needed before we can do much more than speculate 
in the matter. Much indeed has been done, but yet more 
remains for future investigation. 

The conditions under which much of the behaviour is 
carried out seem to indicate strong instinctive tendencies 
which give an hereditary trend to the direction which the 
social behaviour takes. Dr. Bethe,| indeed, goea bo far as to 
regard the behaviour aa almoat entirely instinctive, affording 
little evidence of that modifiability of reactions which indi- 
cates intelligent guidance. He shows as the resalt of oarefnl 
experiment that the behaviour of ants to friends and enemies 
are direct reactions to amcll. Euemiea washed with the excre- 
tions of members of the nest are treated as friends, notwith- 
standing their different colour, Bi7,e, and general appearance. 
By Eccnt, too, they follow the lead of others and retrace their 
way to the nest ; this, he says, is not the result of a mental 
jtrocess, but la ihe reaction of a complicated reflex mechanism. 
As the outcome of careful observation. Dr. Bethe'a conclusions 
are of great value and interest. Bnt he seems to go too far 
in denyiug to anta any power of intelligent accommodation to 
circumstances. If we admit intelligence, then the fact that 



• Ifature, vol xlrii,, p. 393 {Aug., : 
inveBtigutioDB are described by J. C. Willis. 

t A. Bethe. " DQrfen wir den AmciBen □□ 
taten Znacliieiben," P/lSger't Archh:, Ixi., 181 
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tho insects come forth ia the midst of a community 
social activity would tend to the imitative or intelligent 
eition of like modea of procedure. It is difficult to 
the share taken by these two factors which may well co- 
operate. And if natural selection is exercising its influence 
through the elimination of those which do not fall into lino 
in social behaviour, there wonld be ample opportunity for the 
Burvival of coincident variations." If one may be allowed to 
speculate, it seems probable that the interaction of instiQCt 
and intelligence will be found with fuller knowledge to suffice 
for the explanation of the facta, without calling in the known 
bnt here improbable factor of rationality or any factors un- 
known elaewhere in psychology. 

Some interesting obserrations of Lord Avebnry's are some- 
timea qnoted a8 evidence that ants are lacking in intelligence, 
but (if we accept the distinction already drawn f) they seem 
rather to show the lack of reason. " I placed food," he says, J 
" in a porcelain cup, on a slip of glass surrounded by vfater, 
but accessible to the ants hy a bridge, conaiating of a strip of 
paper two-thirds of an inch long and one-third wide. Having 
then pnt an ant (Formica nigra) from one of my nests to this 
food, she began carrying it off, and by degroes a number of 
friends came to help her. When about twenty-five ants were 
BO engaged, I moved the iittie paper bridge slightly, so as to 
leave a chasm just so wide that the ants could not reach 
across. They came to the edge and tried hard to get over, 
but it did not occur to them to push the paper bridge, though 
the distance was only about one-third of an inch, and they 
Kiight easily have done so. After trying for about a quarter 
of an hour they gave up the attempt and returned home. 
This I repeated several times. Then, -thinking that paper 
was aanbatance to which they were nut acccstomed, I tried 
the same with a bit of straw one inch long and one-eighth of 
en inch wide. The result was the same. Again, I placed 
particles of food close to and directly over the nest, but 
' See p. 37. t Sapray p. 133. 

t " Scientific LoclureB," pp. 80-82 
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connected with it only by a paesage several feet in length. 
Under these circumatancea it would be obvionsly a saving of 
time and labonr to drop the food on to the nest, or at any rate 
to spring down with it, so as to save one journey. But thongh 
I have frequently tried the experiment, my anta never adopted 
either of these courses. I arranged matters so that the glass 
on which the food was placed was only raised one-third of an 
inch above the nest. The ants tried to reach down, and the 
distance was so small that occaeionally, if another ant passed 
underneath just as one was reaching down, the upper one 
could step on to its back, and bo descend ; but this only 
happened accidentally, and they did not think of throwing the 
particles down, nor, which surprised me very much, would 
they jump down themselves, I then placed a heap of mould 
close to the glass, but just so far that they could not reach 
across. It would have been quite easy for any ant, by moving 
a particle of earth for a quarter of an inch, to have made a 
bridge by which the food might have been reached, but this 
simple expedient did not occur to them." 

Now, when we remember that the method of intelligence is 
to profit by chance experience, while the method of reason ia, 
with foresight and intention, to adapt means to ends, we shall 
see that to move a straw even a quarter of an inch, or to make 
a bridge with particles of mould, would require rational and 
not merely intelligent power,*. Chance experience would not 
supply the necessary data to bo utilized by intelligence when 
repetition had established an association in the conscioas 
situation. Granting that the ants were intelligent Irat not 
rational, they could not be expected to overcome the difficulties, 
simple U3 they seem to us, which Lord Avebury placed in then- 
path. Had they been overcome the fact would be more difficult 
to explain than the use of a stone tool by the sand wasp, since 
this could more readily be hit upon by chance experience. 
And what these valuable experiments, of which kind more 
are needed, seem to show is, that the ant, probably the most 
intelligent of all insects, has no claim to be regarded as a 
rational being. 
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IV. — AHIMAt, Tbaditios 
In tliat iotcroction between instioct and intelligence whii:b, 
wlicD f Hither detailed work has sifted and purified onr know- 
ledge of the psychology of animal communities, may prove, 
salEcient to aceonnt for the well-eBtablished facts, animal 
tradition wiU probably have to be recognized as of no little 
importance. When a newly emerging ant or bee, or a young 
bird or mammal is born into a community where certain mode*, 
of behaviour are already in full awing, ^n imitative tendency 
of the foliow-my-leader type may lead it to fall in line with J 
the traditional hubits. It is said that young ants follow the* I 
older workers about the nest, and are " trained to a knowledge 1 
of domestic duties, especially in the caae of larva!." On the 
other hand, we have seen that, in certain observed cases, the 
queen ant is the solitary atartiog-point of a new community, 
and that the division of labour follows with the increasing 
numbers of the newly formed social group ; bo that, in such " 
cases, whatever part tradition may play in the later pbases of 
social life, it cannot afford a eufiicient acoonut of the division " 
of labour in the earlier history of the commnuity. "We need, 
however, fuller information concerning the continned life-t 
history of such communities under natural conditions, and a^ 
to how far they remain self-contained without any inoorpora- ^ 
tion of older members from adjoining nests. In the case of ^ 
bees, where the old queen departs with a swarm, there may be 
greater continuity of tradition. Bat how far this is a necessary M 
factor in social development is at present a matter of con- fl 
jecture. In the heril of mammals and the Hock of birds, and ^ 
in all the family and social life in these classes of animalSj the 
example of elders, without any imitation of the higher reflective _ 
typo, can scarcely be without ite influence on the behaviour of. 
the young which, one would suppose, would tend to fall in with 
the ways which had become traditional in the species. Pro- 
fessor Wesley Mills tells us that a mongrel pup, whose psychical 
development he carefully watched, showed " estraordinavil^^ 
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rapid" progress whea he waa inbrodiice<l to tlie society of 
other (logs, and was thu8 aulijected to the influence of canine 
tradition, 

How far this influence extends in animal communities — 
Low far it is either a necesBary or evon an imrtrtant con- 
tributory factor in the development of certajn modes of 
Iiehavionr — is at present iu large degi'ee a marter of specala- 
-ftSn. And the only juatiScation for speculation in science ia 
that it may open our eyes to modes of influence the range and 
limitB of whose elTects may be submitted to the touchstone of 
careful observation, and, if possible, esperiment. In this 
instance it is rather Jnie indeftntteness of the evidence before 
us than its absence that stands in the way of any profitable 
diacusaion of the problem from the evidential point of view. 
And this indefiuiteneas is partly due to the fact that the need 
of observation is not rcahzed, because this factor in animal 
behaviour has not been distinguished with sufficient clearness. 
It is worth while, therefore, to devote a short space to a con- 
sideration of the relation of this tradition to instinct and 
intelligence with a view to the focnsaing of observation on the 
facts by which it may be further elucidated. 

Jnj hi^ f ritt placp , it is probable that, aa in other modes of 
animal behaviour, (traditional procedure is, .founded , on an 
instinctive basis,^ This mnst be an imitative tendency-of "the 
broad follow-my-leader type indicated .in thp first section of 
this chapter. And this would afford wide instinctiYe founda- 
tions, which would owe^tGek hereditary character to the fact 
that, under natural selection, those' individuals in the com* 
mnuity would survive which fell into line Svith the adaptive 
behaviour of their corapanioua, while those which failed in 
this respect would be eliminated as more or less isolated out- 
siders, standing apart from the social life. In illustration we 
may take a hypothetiealcaae, fonnded, however, upon observa- 
tion. The Key. S. J. Whitm,ee, a missionary in Samoa, believes 
that the tooth-billed pigeon of these islands {Diilunrtilus 
strigirostii^) " has probably been frightened when roosting, or 
daring incubation, by attacks of cats, and has sought safety 
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in the trees. Learning, from frequent repetition of the fright, 
that the ground is a dangerous place, it has acquired the habit 
of building, roosting, and feeding on the high trees ; and this 
habit is now operating for the preservation of this interesting 
bird, which a few years ago was almost extinct." * Now, in / 
this case, the young birds which followed the lead of those 
who, under experience, had acquired the habit, would stand a 
better chance of survival than those who, failing to do so, were 
caught napping on the ground. In further illustration, we 
may take the case of two species of rats found by Mr. C. M. 
Woodford on one of the Solomon Islands. These two species 
are regarded by Mr. Oldfield Thomas as slightly altered 
descendants of one parent species, with adaptations due to 
the fact that, of this original species, some have adopted a 
terrestrial, others an arboreal life. Thus Mus rex lives in 
trees, has broad footpads, and a long rasp-like, probably semi- 
prehensile tail ; while Mus imperator lives on the ground, has 
smaller pads, and a short smooth tail. How far the different 
modes of behaviour in the two species may have been fostered 
by the influence of tradition we do not know ; but it is not 
improbable that such an influence would be a co-operating 
factor in the process of segregation, and that ill the course of 
time each form has beea adapted to its special environment 
through the elimination of those individuals which were not 
in harmony with the conditions of their life. 

Such a case — admittedly hypothetical in the interpretation ' 
put upon the facts — may help us to see how the general 
instinctive foUow-my-leader tendency might become specialized 
in certain essential lines of racial behaviour, and how, under 
natural selection, coincident variations in the line of traditional 
acts might become more and more definitely inherited as, at 
first, strong instinctive tendencies, and eventually more stereo- 
typed modes of instinctive behaviour. This, indeed, may 
have been the mode of origin of some of the social instinct^s. 

Eeverting, however, to the stage where the general instinc- 
tive foUow-my-leader tendency is only partly or incompletely 

* Proceedings of die Zoological Society, 1874, p. 18i. 
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8[Kcittlized along particular lines of behaviour, we should 
have at this stage certain hereditary trends of action, depen- 
dent on stiimiLi afforded bj the behaviour of others, but 
needing, for their guidance to finer issues and more adequate 
and highly perfected perforinance, the play of intelligence and 
the satisfaction of naacmtscaiaHKpu^ea. lu the economy of 
the hive or the nest there are, no doubt, instinctive tendencies 
and predispositions ; but there is also something more than 
organic heredity with its transmitted mudes of behaviour 
aualogous to the inherited form and structure of the hody or 
Ji its parts. (_Ctmscionsnesa Aierts a guiding inQueuce.l The 
'T' insect is not independent of experience, but is capable of 
profiting hy the teachings of that fertile mother of all intelli- 
gent behaviour. It is unnecessary, however, to insist on the 
fact that such insects are something more than instinctive 
automata, but are guided in their behaviour by the results of 
experience. Many careful observers lay stress npon this ; if, 
indeed, they do not go further and claim for the social insect 
the higher rutional faculty. "When we see," says Lord 
, Avebury," " an ant-hill tenanted by thousands of industrious 
inhabitants, excavating chambers, forming tnnnels, making 
roads, guarding their home, gathering food, feeding the yonng, 
tending their domestic animals — each one fullilling its duties 
industriously, and without confusion— it is difflcnlt altogether 
to deny to them the gift of reason ; and the preceding 
observations tend to confirm the opinion that their mental 
powers differ from those of man, not so mnch in kind as in 

If the term " reason " be here accepted in the broad sense, 
and not in the narrower sense before indicated, this passage 
will probably bo endorsed by the majority of those who have 
paid any attention to the subject. Even those who regard 
" reason," in the more restricted acceptation of the term, as 
outside any scheme of evolution, since it differs in kind and 
not merely in degree, would probably deny this faculty to 
unts. In any case the passage expresses the conviction of a 
' ." Scientifiu LcoluteB," 2ml edit., p. 110. 
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close and singularly unprejudiced observer, that the doings 
of ants involve conscious guidance in the light of experience 
individually acquired. 

And yet the behaviour of different species of ants, each 
after its kind, is remarkably constant — so constant that, to 
use the words of Dr. Peckham in another connection, it is 
characteristic of the species, and would be an important pait 
of any definition of the insect based upon its habits. And 
some part of thi^ Constancy may be due to tradition, though 
much of it may resulf from strong instinctive tendencies which 
intelligence guides to similar ends, because the conditions are 
similar in successive generations of social insects. 

From the point of view of observation, however, it is par- 
ticularly difficult to (listinguish the part played by tradition as 
a psychological influence from that played by what we have 
above described as instinctive imitation. In our study of other 
modes of instinctive behaviour we can isolate an individual, or 
group of young individuals, and observe how far certain acts 
are performed prior to any experience. Thus chicks behave in 
certain instinctive ways under conditions which preclude their 
learning from the hen or other older birds — so that tradition 
cannot be operative. But where social behaviour is concerned, /^ 
such methods of observation are necessarily excluded, since ^ 
isolation involves the absence of the social factor.^ And if 
certain instinctive acts require for their due performance the 
stimulus of the like performance in others, what .is this but a . 
form of instinctive tradition ; and how are \ve to distinguish it 
from intelligent tradition, where a psychological factor has 
freer play and exercises- guidance over the performance ? In 
the present state of our knowledge we can do no more than . 
suggest, as not improbabje, that tradition passes through thxpe 
phases : the first in which Jt is instinctive ; ^ the second ii\ I ,. 
which it becomes intelligent through the satisfaction which the 
due performance of traditional acts arouses in consciousness ; 
and the third in which, at any rate in man, . it takes on a J 
rational form, and is made to accord with an ideal scheme, the 
product of conceptual thought and of reflection on data which 
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have beeu generalized and considered in their doe relatioDships 
totho scheme which takes definiteformiu theiiiind. 'Whether 
in the social commiinitieH of insects or those of beavers, among 
mammals, or rooks among birds, tradition bos began to pass 
into the third or rational stage, we do not know. It may be 
80, but probably the developmcDt along those lines has not 
been carried far. PreaumabJj in the ant, rook, and beaver 
anything like an ideal scheme of thought based on reflection, if 
it exist, is as yet exceedingly indefinite. 

But even snpposing that no animal has yet risen beyond 
the second or intelligent stage, it is none the less important 
to realize that we have here, in auinml life, the foundations on 
which may be raised what may, perhaps, be regarded as one 
of the characteristic features of human progress. This charac- 
teristic is the transference of evolution from the organism to 
the environment lianded on from generation to generation. 
Thus man, "availing liimself of tradition, is able to seize npon 
the acquirementa of bis ancestors at the point where they left 
them," • Thus " he has slowly at^cumuUtcd and organized 
the experience which is almost wholly lost with the cessation 
of individual life in other animals." f But he is able to do 
so through the extension, refining, and fixing of that inatioetive 
and intelligent tradition which begins to tuke form in animal 
communities. 



V. — ^Tkb Evolution or Social Behavioub 
" Animals of many kinds," said Darwin,J " aro social ; 
every one must have noticed bow miserable horses, dogs, 
fiheep, etc., are when separated from their companions. The 
most common mutual service in the higher animals is to warn 
one another of danger. Every sportsman knows how diflicnlt 

• Weiamann, " EBeays," Toi. ii, p. SO. 

t Hiisley, ■' CoUooted EaaajH," vol. vii., p. 155. 

X " Tilt Duacent of Man," vol, i. p. 653, 2nd Ed., 188S. The qiiotationa 
from Dnrnia Id this paragroph and tbnt which fellows uri< soiuBnh&t oou- 
denwd by a few oi 
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[ it is to approach animals in a herd or troop. Wild horses and 
cattle do not, I believe, make aoy danger-signal ; but the 
attitude of any one of them who first discovera an enemy 
s the others. Rabbits stamp loudly on the groand with 
their hind feet as a signal ; aheep and chamois do the eame 
witli their fore feet, uttering likewise a whistle. Many birds 
aud some mammals post sentinels. The leader of a troop of 
monkeys acts as such, and. utters cries espressire both of 
danger and of safety. Social animals perform many little 
services for each other ; horses nibble, aud covrs lick each 
other ; monkeys search each other for external parasites, and 
are said to remove thorns and burrs. Social animals mutually 
defend each other. Bull bisons in North America, when there 
ia danger drives the cows aud calves into the middle of the 
herd, whilst they defend the outside. Among baboons the old 

I males come forward to the attack, 'Wolves hunt in packs j 

I and pelicans fiah in concert. 

" It has often been assumed," continues Darwin, " that 

' animals were in the first place rendered social, and that they 
feel as a consequence uncomfortable when separated from each 
other, and comfortable whilst together ; but it is a more pro- 
bable view that these sensatioua were hrst developed, in order 
that those animals which would profit by hving in society 
should he induced to live together, in the same manner as the 
e of hunger and the pleasure of eating were, no doubt, first 
acquired in oider to induce animals to eat. The feeling of 
pleasure from society is probably an extension of the parental 
and filial affections, since the social instinct seems to b 
developed by the young remaining long with their parents 
and this extension may be attributed in part to habit, but 
chiefly to natural aeleetion. With those animals which were 
bcnetited by living in close association, the individuals which 

I took the greatest pleasure in society would best escape various 
dangers j while those which cared least for theu- comrades, and 
lived sohtary, would perish in greater numbers. In however 
complex a manner the fcehngof sympathy may have originated, 
as it ia one of high importance to all those animals which aid 
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and defend one another, it will liave been increaaed throngh 
nattu'al selection ; for those commuuitieB which intluded the 
greatest ntunber of the most sympathetic members would 
flouriah beat, and rear the greatest number of offspring," 

/" It is impossible to improve upon this pithy description 
oF the solient facts, and ter^se explanation in terms of the 
hypothesis of natural selection. It may, perhaps, be urged 
that, on this hypothesis, the origin of the sot-ial state, through 
a biological association of individuals, probably neither pre- 
ceded nor followed the development of a psychical bond arising 
from the sense of satisfactiou and comfort afforded by social 
life, but that both originated pari passu. It the linkage was 
primarily instinctive, its intelligent continuance could only he 
effected through the pleasure social behaviour carried with it, 
and the discomfort of separation from the commanity. No 
instinctive acts would be persistently repeated, under the 
guidance of individual esperience, if that exparieuce proved 
bitter and not snett. An animal with thwarted instincts is 
one with unsatisfied impulses ; its biological and its psycho- 
logical tendencies are alike unfulfilled, AVhat Darwin saw 
and wished to enforce, however, was that the psychical link of 
conacious satisfaction was a necessary prerequisite of the con- 
tinuance and further evolution of sociability ; and that without 
the integrating bonds of sympathy any advance of social 
levelopmeut was impossible. 

In two able and interesting articles in Ihe Nineteenth 
Cmihiry review,* on "Mutual Aid among Animals," Prince 
Kropotkine gives a useful and sufficiently detailed summary of 
the chief facts concerning the social rulationshipa which liava 
been observed in the animal kingdom — including, perhaps, 
some rather apocryphal instances,— and combats Huxley's atute- 
ment t that, " beyond the limited and temporary relations of 
the family, the Hobbcsian war of each against all is the normal - 
state of exlsteuce" among auimals and primitive men, "Life ' 

• Vol. iiviii.. Sept and Nov , 1890, pp. 337-354, G99-719. 

t Ninelctnth Cei^lury, Feb., 1888, p. IU5. " Oullcctod EMuvg," vol. is, 
}, 201. 
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I in societies," aays Prince Kropotkiac, " iB no exception 
[ animal world. It is the rule, t!ie law of nature, and ' 
I its fullest development with the hig^her vertehrates. Those 
Bpeeiea which live SDlitary, or ia amall families only, are re- 
:_ latively few, and their nunihera are limited," • " Life 
societies enatles the feeblest insects, the feeblest birds, an4 
the feeblest mammals to resist, or to protect themselves from,] 
the most terrible birds and beasts of prey ; it permits longevity i ' 
it enables the species to rear its progeny witli the least wasl 
of energy, and to maintaiii its numbers, albeit with a vei 
Blow birth-rate ; it enables the gregarious animals to 
in aeai'ch of new abodes. Therefore, while fully ailniittin» 
that force, swiftnesB, protective colours, cunningDess, and 
endurance to hunger and cold, which are mentioned by Darwin 
and Wallace, are so many qualities making the individual or 
the species the fittest under certain circumstances, we maintain 
that under ii'iy ciroumstancea sociability is the greatest 
advantage in the straggle for life. . . . The fittest are thna 
' the most sociable animals, and sociability appears as the chief 
factor in evolution, both directly, by seeming the well-being 
of the species while diminishing the waste of energy, and 
indirectly by favouring the growth of intelligence." f ' And 
summarizing his argument, Prince Kropottine Bays,J " We 
have seen how few are the animal species which live an isolated 
life, and how unmberless are those which live in societieB,' 
either for mutual defence, or for hunting and storing np foo( 
or for rearing their offspring, or simply for enjoying life 
common. We have also Bceu that,' though 
warfare goes on between different apecies, or even differei 
tribes of the same species, peace and mutual support orej 
the rule within the tribe, or the species ; and that thi 
species which Ix'st know how to combine, and to avoid com' 
petition, have tlie beat chancea of survival and of furtht 
• Op. oft., pp. 709, 710. 
t Fago 711. 

J "Mntnal Aid among Savnges.'' lilnHeeiith Ccnlunj, i 
April, 1891, p. BBS. 
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progreBBive development. They prosper, while nnsociable 
species decaj."j_ 

Prince Kropotkine Beema, however, to push hia ai^ument . 
too far. The assertion that the fittest arc the most sociable ' 
animals, that soeiabilitj appears as the chief factor in evolution, 
and that unsociable species decaj, is nob likely to he accepted 
without qnalilication by zoologists. What grounds have we 
for saying that the solitary wasps are less fit than the social 
wasps ? Each has a fitness according to its kind. Can it be ' 
maintained that the ansocial tiger is less iUt than the social! 
jackal ? And can it be said that tigers, which are reported j 
absolntely to swarm in Java and Sumatra, exemplify the] 
decay of an unsociable species ? Is it seriously contended that. 
the hawk, which may be snccessfally mobbed by a nnmber of 
wagtails, is less fit than his more social assailants 7 And are 
the unsocial raptorial birds decaying species ? Such questions 
might be asked by the score. And the answer in every case 
is that the social and unsocial alike arc fitted to tluir several 
states of life. In fact, it might be contended, with every 
whit as much if not more cogency, that sociability is n:iturc's 
device for enabling the weaker, and hence in themselves the 
leas fit, to resist the attacks and encroachments of the stronger 
and individually fitter. Discussing the posaibilitieg of human 
ancestry, Darwin said : • " In regard to bodily size or strength, 
wo do not know whether man is descended from some cooi- 
paratively small species like the chimpanzee, or from one as 
powerful as the gorilla. We should, however, bear in mind 
that an animal possessing great size, strength, and ferocity, 
which, like the gorilla, could defend itself from all enemies, 
would not perhaps have become social j and this would most 
effectually have checked the acquirement of the higher mental 
i|iialities, sncli as sympathy and the love of his fellows. Hence 
it might have been an immense advantage to man to have 
sprung from some comparatively weak creature." 

Zoologists, again, will hardly accept withoat question 

I Prince Kropotkinc's assertion that " life in societies is 110 

^^^H> " Di^cent of Miin." vol. j„ p. OG. 
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exception in the aoimal world, bnt is the rule, the law oP 
nature." Many will contend, on the other hand, that life in 
Eocietiefi with anything like division of labour, or with mutual 
aid (and this seldom carried far), is, taking the animal kingdom 
as a whole, of comparatively rare occmTeuce, thoagh none the 
less noteworthy where it exists. And, in any case, it eeems 
Bomewhat extravagant to say that sociability is the chief factor 
in evolution. No doubt it might be plausibly urged that 
human society is, from man's poiut of view, the highest 
product of evolution ; that in attaining to this end eociability 
has been the leading factor ; and that obviously the leading 
factor in the evolution of the highest product may properly 
bo called the chief factor in evolution. But Priuce Kropotkine 
apjiarently means that sociability is the chief factor, not only 
in this evolution, but in all organic, or, at least, all animal 
evolution. In this he will receive the support of but few 
zoologists. By some extravagance of statement he Las 
weakened his own case, which ia otherwise not lacking in 
points of weakness. The legitimate inferences from animal 
behaviour are, that co-operation is in some cases a factor in 
the evolution of a sncoesafnl species, that in human progiLBa 
it has been an important factor giving strength to a creature 
weak in tooth and claw, and that this factor has co-esisted, 
and still coexists, with tbat of competition, in the absence of 
which the race wonM be dragged down to lower levels of 
efficiency by the incubus of weaklings. 

To Professor Alfred Espinas * wo owe the best and fullest 
discussion of the social life of animals, and to bis work the 
reader may be referred for a careful and, for the most part, 
unstrained and unbiassed consideration of the phenomena. 
In common with others who have devoted ssrious attention 
to the subject, he sees in the family the starting-point of the 
higher and more comprehensive social group, or " peuplade." 
Prince Kropotkine seems, indeed, to combat this view j but 
the divergence of opinion is more apparent than real. He 

• " DcB Socle'Lea AnimiileB ; litiidQ lio Pdycliolugie Coiuparte" (Priu, 
1877 J. 
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tells na • that antbropology "lias eBtabllahed beyond any doubt 
that mankind did vol begin its life in the shape of small 
isolated families. Far from being a primitive form of 
organization, the family is a very late product of hnman 
evolntion. . . ■ SooieticH, bands, or tribes — not families — 
were thus the primitive form of organization of mankind 
and its earliest ancestora." And in support of his views he 
adduces the aesual communism which is said to be found in 
the lowest savages, and briefly traces the development of 
monogamy and the genesis of the family ideal as we conceive 
it. It may at once be admitted that in all probability man- 
kind (lid not have its origin in small isolated famihes. If we 
do not admit this we must accept the alternative hj^tbesis, 
that man was developed from an unsocial ancestor. For 
though the biological family is the starting-point of the 
community, it does not of courae follow that wherever there 
is HO much coherence between parents and offspring as to form 
a temporary family group, a social commnnlty must in dne 
course arise. In snch unsocial carnivora as the tiger, the 
temporary linkage of family life is strong while it lasts. But 
though mankind presumably originated in a prehuman race 
that had already reached some degree of social coherence, 
there remains behind the question — what was the origin of 
this social gronp ? And to this question. Prince Eropotkine, 
in common with Darwin and Espinaa, would probably answer 
without hesitation, that the primeval germ of the social com- 
munity lay in the prolonged coherence of the group of parents 
and offspring. In the unsocial animals the family separates 
and disintegrates before the offspring mate. But if the family 
continne to cohere, the mating ot offspring will give rise to the 
continuity of coherence found in the herd, or troop, or tribe. 
For new family groups will be constantly arising before the 
old family groups have ceased to bo associated. Thns would 
be afforded more opportnnity for tradition than among the 
nnsocial animals. 

Mutuui Aid among SuvnGt^s," NineUtHlh OeittHrf, April, 1691, pp. 
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How, then, can it be said that, " far from being a primitive 
form of organization, the family is a very late product of 
human evolution " ? By using the word " family " in a sense 
somewhat different — ^nay, widely different — from that in which 
it is employed in a biological discussion. In the latter usage 
sexual communism is not excluded ; A., B., and C, D. may have 
offspring this season ; A., D., and C, B. next season. In each 
season there are family groups with interchange of partners. This 
does not, however, conform with our conception of the family 
as realized under civilization. Herein, in fact, lies the essential 
difference between the human and the animal family. The 
one is a realized ideal ; the other is merely a natural occurrence. 
Even in the case of monogamous animals, mating for life is 
probably not conduct in conformity with an ideal, but is due 
to the fact that instinctive tendencies have taken this line of 
direction. On the other hand, in monogamous communities of 
mankind, there is, unfortunately, evidence that in some cases 
the ideal is not strong enough to prevent presumably ancestral 
tendencies in the direction of communism. 

The basis of human social conduct is unquestionably to be 
traced in the social behaviour of animals, in inherited tendencies 
to co-operation and mutual help, in the bonds of sympathy 
arising through the satisfaction of impulses towards such 
behaviour, and perhaps, to some extent, in the influence of 
tradition. It is not, however, until this tradition is rendered, 
through descriptive communication, more continuous and more 
effective ; it is not until an ideal of mutual aid, and social 
conduct generally, takes form and is rendered common to the 
tribe ; it is not until the more or less realized conceptions of 
one generation are handed on to become the environment 
under which the succeeding generations are nurtured ; it is 
not indeed until man consciously and reflectively aims at the 
bettering of his environment in accordance with standards 
rationally conceived and deliberately carried into execution ; 
that a new regime of civilized progress, elsewhere unknown in 
nature, takes definite form. Under this regime, the elimination 
of failures through natural selection, though it may not be 
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entirely superseded, plaja a subordinate part j alongside the 
organic continuity which is due to physical heredity, there runs 
a continuity of tradition through social inheritance. 

Humau civilization is an embodiment of reason, a product 
of reflection, a realization of ideals conceived by the leaders of 
mankind. All this forms the enyironment of each one of us. 
And it is this environment which is undergoing progressive 
evolution and playing on the rational facuitiea of those which 
are submitted to its moulding influence. There is no sufficient 
evidence of anything of the kind in the social communitiea of 
animals. This, of course, rauat be accepted merely as an 
expression of opinion. But on the hypothesis tbat animals 
are rational beings, capable of reflection, it is difficult to 
Duderstand why they should remain at so low a level of social 
achievement. The alraence of powers of descriptive intercom- 
manication is often assigned as the cause of their comparatively 
unprogressive condition ; but it may be regarded as the sign, 
rather than the cause, of their lack of reason in the more re- 
stricted sense of the term. We cannot, however, enter into 
the much-disputed question whether reason ia tbe product of 
language, or language the outcome of reason. PerhajM the 
safest position is to assume that rationality and true speech arc 
in large measure different aspects of one evolutionary move- 
ment — speech arising out of such preceding modes of communi- 
cation as were considered in the second section of this chapter ; 
reason developing out of intelligence which supplies its neces- 
sary data. It is sometimes said that, notwithstanding tbeir 
powers of speech, 8:ivage8 in their social relations show little 
advance on animal comiaimitiea. But surely such statementa 
mast be made in forgetfnlness of the fact that savage customs 
almost invariably indicate the pi-esence and sway of ideals which 
puzzle us from their qnaintncss, and from the fact that they 
seem contrary to the dictates of intelligence and due to motives 
and conceptions the natnrc and force of which we find it diffi- 
cult to estimate. The passage from intelligent social behavionr 
to the rationality which has tssumed such strange aspects among 
existing ravages took place somewhere at some time in the past ; 
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and the stages of its evolution are hidden from onr view. 
All we can say is, that it is possible to trace in animal be- 
haviour some of the instinctive tendencies and intelligent modes 
of accommodation to social circumstances, together with the 
germs of imitation, intercommunication, and tradition, and the 
establishment of bonds of sympathy, without which the subse- 
quent stages of evolution would be inconceivable. 
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CHAPTER VI 
THE FEELINGS AND EMOTIONS 
I. — Imtdlsb, Istebest, and Emotion 
Ant discasBion of animal behaviour must deal largely with 
wimt is termed the conatiye aspect of conacionsness. " The 
states designated by such words as craving, longing, yearning, 
endeavour, fffort, desire, jcish, and will," Bays Dr. Stoat, in hia 
admirable " Manual of Psyehology," • " have one characteristic 
iu common. In all of these there is an inherent tendency to 
pass beyond tlienuelveB and become something different. This 
tendency is not only a fact, but an experience; and the peculiar 
mode of being conscious, which constitutes the esperience, 
is called conation." Ciosely associated with this conation ia 
impulse, which Dr. Stout defines as " any conative tendency, 
BO far as it operates by its own isolated intensity, apart from 
its relation to a general system of motives. Action on impulse 
ia thus contrasted with action which results from reflection and 
deliberation." t In Ihe interpretation we have advocated, 
animals are essentially creatures of impulse, and not to any 
lai^e extent, if at all, reflective agcTits. And their impulses 
may be associated either with their inherited and congenital 
behaviour, or with that which is due to acquired experience. 
In other words, their impulses may be divided broadly into 
two classes, the one instinctive, the other acquired. 

Dr. Stoat says that conation ia not only a fact, but an cs- 
l>ericncc. Now, first as to the fact. It seems to be the 

• Page R3. 

t op. cil., p. !67; ej. nipra, p. 138, 
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correlative in consciousaeas of the behaviour of the nervous 
Bjstem under stinmlation. Let ns take some simple case such 
BS tliat, for example, of a hungry chick pecking at a grain of 
com. This is explained from the physiological point of view 
by saying that internal and external stimulation — internal from 
the digestive organs and system iu need of food, external 
through the eye— gives rise to a state of unstable equilibrium 
in the nerve-centres j and that, when the instability reaches a 
certain value, the nervous system discharges into the motor 
organs, the chick pecks, and stable equilibrium is restored. 
The tendency to discharge in some way under stimulation is 
an essential characteristic of a nervous system. It ia one of 
the facts of physiological science. So, too, the conative 
tendency is one of the facts of psychological science ; it is a 
change in the situation introdaced by the effects of the physio- 
logical discharge. 

Let us here parenthetically notice that the physiological 
tendency in the nervous system is an evolved complication and 
a specialized development of one of the fundamental properties 
of protoplasm — that which is often spoken of as irritabihty. 
One of the characteristics of all living matter is its " csplosive " 
instability. So that at the very threshold of organic behaviour 
we have the analogue of that which, in its developed form, 
becomes the tendency of the nervous system to discharge as 
the result of stimulation. The conativo tendency of 
psychologist, therefore, has its roots deep down in the elemenj 
germs of all organic life. 

And this conative tendency is, says Dr. Stout, not only a 
fact but an experience. Let us return to our hungry chick 
that pecks at a grain of corn. And let us grant that as the 
result of stimulation there arise states of consciousness which 
we describe as a feeling of hunger and the sight of the grain 
of com. The nervous system now discharges ; and there are 
introduced into the situation a further group of data, the 
motor consciousness of the actual behaviour, sensory d&f 
from the results of the act, the seizing of the grain and 
forth. The situation has unquestionably changed, But 
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there any Bpeciflc conscioosness of tlie conative tendency as 
Buch ? la there any " peculiar mode of being conscionB 
which constitutes the experience which is called conation " ? 
It ia dUEeuIt to aay. Heuce we find differences of opinion 
among psychologists as to what, from the psycbological 
point of view, the impulse actually is. Is it simply the 
conscious situation prior to the response ? I3 it a feeling 
of the change from the initial to the succeeding phase ? Or 
are new data introduced apart from those afforded by stimula- 
tion on the one hand and response on the other ? We will 
not attempt to decide. Without determining its exact nature 
wc may rest content with the very general statement that 
impulse is a concomitant of a change in the conscious situation. 
There is, however, a use of the term concerning which it 
seems necessarily to enter a word of protest. Impulse is by 
some regai-ded as the underlying cause of the conative tendency. 
Now science, as such, has nothing whatever to do with under- 
lying causes. If, as a matter of observation and inference, we 
have reason to heheve that there is such a tendency, science 
simply accepts the fact, and endeavours to formulate the con- 
ditions under which it arises, and to trace its observed or 
inferred antecedents. No doubt many of us find it diffienlt or 
impossible to rest content with the strictly scientific position, 
that of unquestioning acceptance of the facts of nature as we 
find them given in experience. We say : Here is an observed 
tendency the conditions and antecedents of which are described 
by science. But what causes the tendency ; what is the im- 
pelling force ? Now to such questions science can give no 
answer. Science deals with phenomena, and tries to tell us all 
about their conditions and their antecedents. But whenever 
Science is asked : " What is the underlying cause of the pheno- 
mena, — that which calls them into being ? " Science should 
always give one answer and one only : " Frankly, I do not 
know ! that lies outside my province ; ask my sister Meta- 
physics." Science ought to have nothing whatever to do with 
force as the underlyiog canse of anything in this universe of 
jhenomcna. And impulse, as the impelling force which calls 
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a conative tendency into being, is a metapliysical, not a 
scientific concepLioD. 

We need rot further discuss the psychological nature of 
impulse. Indeed, the little that has been said would not have 
been necessary to our inquiry were it not that we frequently 
have occasion to speak of animals as " creatures of impulse," 
and to refer to their behaviour as due to impulse. What do we 
mean by such txpressions ? If we regard eonative tendency 
as a fact (whatever may bo said for or against ita being also a 
specific experience), and if this fact is the tendency of the 
conscious situation to develope in certain definite ways, then 
we may define impiihe with sufficient clearnesj by saying, 
with Dr. Stout, that it is characterized by being unreflectlve. 
Oonative tendency thus comprises two categories — impulse and 
volition ; the cue unrefiective, the other involving deliberation. 

Before passing on to consider how impulse is partly 
determined by the feehng-tone and the emotional attribntea 
of bho conscious situation, wo may first draw attention to the 
important way in which the results of conative tendency 
afford the data through which consciousness attains its unity 
in the midst of diversity of esperience. 

We said that the impulses might be divided broadly into 
two classes — the one instinctive, the other acquired. Now, 
from the point of view suggested by a study of behaviour, if 
not also, as I am disposed to think, from the more general 
standpoint of a genetic study of mental devebpment, it ia 
convenient to start with the instinctive act and the conacions 
situation it implies. We have here a piece of esperience 
which, if we may so phrase it, lianga together j in which 
experience of things in the environment is included in the 
same elemental synthesis with that of bodily acta in organic 
relation to these things. It is closely linked, on the one hand, 
with a foregoing act of attention, itself of the instinctive type ; 
closely linked, on the other hand, with the results of behaviour 
through which the environing things call forth a new conscious 
situation and evoke a further response. Thus not only does 
the experience of an instinctive act hang together, but a series 
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of such acts do bo likewise. And coaleEceut aEsociftlion not 
onlj links aad groaps the elements within the situation called 
forth by the single act, bat comprieea also the elements of the 
developing aitnation afforded by the whole eerieB. We see this 
in the young chick, where, as the result of experience, attention 
is emphasized where the material is palatable, and lapses where 
it is nauseous— such naiiEeons substances being soon ignored. 
Furthermore many environing things appeal in different ways 
to the same limited number of sense organs, while the same 
motor organs respond in different ways in successive modes 
of instinctive behaviour. The same brain forms the physical 
basis of varied situations overlapping in many ways, and 
receives affei-ent raeasagea from the same body. Hence, in 
its oi^anit! unity it affords the conditions for an underlying 
stratum of mental unity, amitl all the diversities of espeiience ; 
while the mulLiplicity of mcss^cs on the one hand from 
external things, and on the other baud from inttTnal happen- 
ings, lays the foundations of a differentiation between the 
external world and the self — a differentiation long to remain 
implicit, and only to bo rendered eiplieit on a far higher level 
of mental development. For at this early stage, and perhaps 
throughout animal life, " there is no single continuous self con- 
trasted with a single continuous world. Belf, as a whole, 
uniting present, past, and future phases, and the world as a 
single coherent system of things and processes, are ideal con- 
structions, built up gradually in the course of human develop- 
ment. The ideal coustrnctiou of self and the world is com- 
paratively rudimentary in the lower races of mankind, and it 
never can be complete. On the purely perceptual plane [with 
which wo are now dealing] it has not even begun." ■ But 
though the ideal construetiom of self and the world have not, 
as Dr. Stout says, at this sti^e, even legun, yet, as the same 
author observes,t " animals distinguish in the environment, and 
treat as a separate thing, whatever portion of matter appeals to 
their peculiar instincts, and affords occasion for then' charac- 
teristic modes of activity." And this differentiation of specially 
• Q. F. stout, " MoDUitl of Psjchology," p, 863. t IMd., p. 318. 
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interesting things from each otlier, and from theii' relatively 
uninteresting Burroundiugs, must be accompanied liy some 
differentiation of tliese thingB from themselves as affected by 
them and reacting to them. So that here, as we have seen 
to be the case in other matters, wliat is commonly called the 
perceptual life of animals affords the rough-hewn materials 
from which ideal constructions may be elaborated by rational 
beings. 

We camiot here attempt to do more than barely indicate 
the manner in which the perceptual pixicess in animals may 
acquire unity and diversity — unity through the functioning of 
the same brain and body, diversity from the different modes 
of fuuctioniug and the differential effects of diverse modes 
of stimulation. The interesting point for us in our special 
inquiry is that it is through behariour that all this is brought 
about. 

As we interpret the facta, the restless activity of the yonng 
is primarily a biological fact, and is to he dealt with as an 
organic problem— a complication of the tumlamental irritability 
of protoplasm. But it is also an essential condition to the 
acquisition of conscious experience ; and the more there is of 
it in varied modes the wider is the range of the data afforded 
to consciousness. Congenital behaviour is thus the goal of 
organic heredity, and the starting-point of conacions accom- 
modation and adjustment ; it is the biological end of variation, 
and affords the means to intelligent modification. 

So much for some of the results of conative tendency. 
Not only does it secm-o adaptation or adjustment to the 
envii'onment, but it affords the conditions of mental develop- 
ment by which further accommodation is rendered possible. 
But, in addition to the attainment of biological ends, in 
addition to the furtherance of am-vival in the struggle for 
esistencc, mental development has another aspect. All sensory 
data, whether from the special senses, from the motor processes 
concerned in responsive behaviour, or from other sources, may, 
and perhaps always do, carry with them some amount of what 
is termed, feeling-lone, giving rise to a net result in coi 
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which we cal! pleasure or the reverse. Pletisnre or satis- 
faction — however we name that which, though vague and 
indeterminate in outline, is & veiy real attrihute of the con- 
scious situation — affords its Banotion to certain modes of 
conation, and may thua be regarded aa the psychological end 
of their continuance or their repetition. It is p:irtly, do doubt, 
a direct adjunct of sight, hearing, taste, and so forth, and of 
smooth and easy movements of the body and limbs ; but it ia 
partly due to a great body of Btimulatiott coming from many 
parts of the organic system. Tbe blood-vessels are dilated 
or contracted, the heart's action increased or diminished ; 
respiration ia deepened or the reverse, and its rhythm may 
be altered ; glands are thrown into a state of activity ; 
the tone of the muscles L'i affected, and there may be either 
incipient contraction or relaxation, These are primarily 
organic effects ; bat they influence the conscious situation, and 
arc themselves suffused with feeling-tone. For, from all the 
parts BO affected, messages are carried in to the braiu, and audi 
afferent mosaagcs afford data to consciousDess. It may be 
that the experience of the eonative tendency, for which 
Dr. Stout and others claim a distiactive place in consciousness, 
ia largely dne to afferent messagea from the motor org;aiu 
iiicipiently innervated in preparation for the behavioui- which 
follows. In any case these probably form very important 
elements in the conscioua situation antecedent to the actual 
responae. In what we may term motor attention — the state 
well exemplified by a cat in the strained pause whiuh precedes 
the spring on to the prey, or in ourselves wiiea we poise 
bi:fore a dive or hold the billiard cue in preparation for a 
delicate stroke — this incipient innervation, felt through afferent 
messages from the parts thua braced for action, enters with 
much diatinctneas into the conscious situation. In sensory 
attention, on the other hand, rcfles acts have actually taken 
place, having for their end and purpose the focusaing of the 
sense organs on the object which stimulates them, so that ia 
this way further and more effective stimulation may bo received. 
But, aa the aense oi^an is steadily held to the focus, and made 
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ciffectnally to cover the stimiilating thing, the motor apparatn 
concerned ia kept on the strain, and is all the while ( 
tributing data to the col scions situatioo. 

Ia primary genesis attention, both motor and Benaory, j 
nnqiiestionably organic and reflex in its nature. It is a p 
dact, and an invaluable product, of biological evolutiolg 
Without thiB as a basis, the higher forms of attention un^ 
consciouB guidance would be impossible. For all these higl 
forms are modifications and complications of what is given i 
organic heritage. Here, as elsewhere throughoat the i 
range of behaviour, consciousness only guides to finer issnei 
what is presented to it in rough outline, or in isolated fra| 
EicntB, as the outcome of biological evolution. But the organic 
responses afford the data which conscionsueas uses that it n 
mould and fashion the behaviour so as to reach higher a 
more complex modes of adjustment. 

Lest a familiar form of words should give rise to i 
apprehension, it may here he stated that, when wo say tlu 
consciousness moulds and fashions behaviour, we do not inte 
to imply that consciousness is an underlying cause. We su^ 
not nsiag the term cousciousuess in a metaphysical sense. Wd 
mean that consciousness is the espression of certain conditioaj 
under whioh behaviour is guided. Instead of saying, there 
fore, that consciousness tttilii^es certain sensory data, it woul 
be more correct to say that it is the sum-total of these data 
which are the psychical expression of certain brain condition! 
nnder which behaviour, as a matter of fact, tates a given b 
or direction. We nse the word conaciousneas, then, not in it 
metaphysical sense of an underlying cause or force, but in U^ 
Bcientifio sense, as the concomitant of certain antecedent cold 
ditions. Our commot, modes of speech lend themBelvea witj 
misleading facility to metaphysical assumptions, all the mot 
insidious since they are not consciously acknowledged as snch^ 
And not only what we comprise under the broader group- 
name " coneciouBness," but what we include under narrower 
group-names, such as " imputse," " volition," " instinct," 
"intelligence," "reason," and the lilic, often do duty i 
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underlying causes of the phenomena, which, from the acientiiic 
point of view, they do no more than name. 

We often say, for example, that intfrrest guides bebavionr 
in this direction or in that. But such interest must not bb 
regarded aa an impelling force ; it ia an attribute of the con- 
Bcious situation, more or leas suffused with feeling-tone. It is 
not easy to define ; hut it Bcema to take on its distinctive 
character when re-preaeutative elements contribute what Dr. 
Stout* terms "meaning" to the conscious situation. The 
meaning in the early stages of mental development is, however, 
merely perceptual, and not that which cornea much later — that 
which is implied in the phraae "rational significance." In 
the chick which has tasted a. cinnabar caterpillar the situation 
evoked by the sight of this larva has meaning in virtue of 
the actual experience. But, in this ease, the meaning ia not 
conducive to continued interest, since it checks, rather than 
stimulates, behaviour. At first, indeed, there may be the 
repellent interest of aversion. But this passes by, and the 
larviB are soon ignored. Small worms also aciiuire meaning, 
and bore the interest is attractive, and is stimulated afresh 
each time the meaning is reinforced by repetition of the 
act of seizing and swallowing. 

We have seen that it is tlirougb bebavionr that things 
become differentiated from their surroundings, and acquh-e 
relative independence in experience. It is through bebavionr 
that what we have termed couscions situations develop. The 
thing is the centre or nucleus of a developing situation — that 
which starts the behaviour, and towards which the behaviour is 
directed ; or, since the behaviour may he that of avoidance or 
escape, we should, perhaps, rather say, it is that to which the 
bebavionr has reference. Now, it interest is the feeling-tone 
attaching to the whole attentive situation, and if the nucleua 
of the situation is the thing, it natarally follows that the thing 
becomes the centre of interest. The mouse is a centre of 
absorbing interest to the cat, her eggs to the mother-bird, bis 
mate to the sparrow in the spring. Companions are centres 
• "MMiu»lorPflychology,"ii. 81. 
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of abidiag inteieBt to social animals, because they are also th( 
centres of social behaviour and the conBcions situations ai'isinj 
thereont ; because they evoke in special ways the attenti' 
situation. 

The differentiated thing being thna a centre of interest, a 
relatively fixed nncleua in a olianging conscious situation, the 
development of which ia due to behavionr, there can be no 
qaeation that, among social animals, the companion becomes 
a peculiar and specialized centre. Around him develops a 
particnlar type of behaviour. Towards him the leaotions are 
of a quite disUoctii-e kind. Mother and offspring, mate and 
mate, are reciprocal centrca of interest. To the offspring the 
parent is a common centre of interest. As they grow tip 
tc^ether, what ia of interest to one is likewise of interest at. 
the same time to others. Imitation begets similarity of coa^ 
Ecions situations. In many ways such commuuity of intei 
is fostered ; and through this community of interest the 
scions situations acquire their distinctively social character. 
Not only is the companion, as the nucleus of a situation, a 
thing which reacts io altogether special ways, so that it hecomea 
differentiated from other things as something the meaning 
of which, and the interest in which, are sk* generis and unique 
in typ3 ; but it enters into other situations iu ways that are 
also peculiar aud characteristic. A worm is tbroivn to a couple 
of chicks, and ia to each a centre of interest— the nucleus of 
a situation involving appropriate modes of behaviour. But 
iuto this situation there enters for each of them, in a quite 
peculiar and distinctive way, the action and behaviour of the 
other chick. The situation is complicated by the iotroductJon 
of a second centre of interest, and the behaviour has reference 
to both centres. Instead of quietly and leisurely dealing 
wrih the worm in accordance with its special meaning, aa 
it does when there is no rival in the field, the chick darts at it, 
and bolts with it in accorilauce with the special meaning 
which its neighbour's presence, under such circmnstanccs, has 
acquu-ed. And this different behaviour carries with it a felt 
difference iu the conscious situation — the interest of wliich ii 
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centred in tlic companion. Or take the case of a lierd of 
cattle, wbicli attacks a commoii enemy. The enemy is the 
primary nucleuB of the Bitaation, but it is profonndly raodilied 
by the preaeiice of companions by which the behaviour of attack 
is determined. The situation is social, and not merely indi- 
vidaal.and a social interest suffuses it, and gives it a distinctive 
character. 

In this social interest probably arise the germs — but only tlie 
germs— of the sense of personality. Some, indeed, go so far as 
to urge that we learn to know ourselves only through knowing 
others. The genetic order, so far as there is an order, is, they 
say, not first the ego and then the alter, but first the mother 
and companions and then throngh them the self. Or, to put 
this point of view in a less questionable form, it is ODJy 
tbroogh the reaction of one on the other that the two are 
differentiated. Be this as it may, it is only through the action 
of environment on the organism, and the reaction of tlie organ- 
ism on the environment in behaviour, that experience becomes 
polarized into subject and object. Let it be clearly understood 
that for the animal, in all probability, subject and object are 
not clearly distmguished, and set over against each other in the 
antithesis of thought. Only late in mental development ai'o 
the self and the world distingnished in sabtle analysis as 
different aspects of the common experience in which both 
have their inseparable being. Animals, and perhaps the 
majority of mankmd, never trouble themselves about object 
and subject as clearly realized products of conception and 
reflective thought. For these concepts arc esceedingly subtle. 
And here, too, the external aspect of esperience has the pre- 
cedence, so far as there is precedence. A houltliy lad from 
the moment he gets np in ttie morning till the moment he 
goes to bed, lives chiefly in the objective aspect of experience, 
an aspect which is in us chiefly associated with the prodncts in 
consciousness of the leading senses of sight and hearing. 
Bnt the subjective aspect creeps in when he is hart, when he 
is hnngi7, when he is fatigued. He does not argue about the 
t matter, or formulate it iu definite terms. He just dimly 
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feels that the interest has somehow shifted. Still more diml; 
does the animal feel that, apart from external interests whii 
prompt nine-tenths of iba behaviour, chiefly through the seni 
of sight, hearing, and smell, there are also matters in whii 
the interest has somehow shifted to his own body. For tl 
germ of self is essentially an embodied self. And perhi 
tlie emotions, which ring through the system for some tii 
after the external cause has been removed, serve in i 
to aid in this dimly felt shifting of interest. 

Whatever may be the exact psychological natnre of tl 
emotions— and there haa been much discussion of the qneatii 
— it may be regarded as certain that they introdace into th( 
conscions situation elements which contribute not a little 
the energy of behaviour. They are important conditions 
vigorons and sustained conation. And so closely intcrwovi 
are these elemonta with the whole situation in its impulsii 
aspect, that theii' disentanglement, in psychological analyaiai 
is a matter of extreme difficulty. I have elsewhere * devoted 
some space to the consideration of the matter. I there follow 
Professor William James ia regarding organic effects, other 
than motor sensations, ns specially characteristic of the emotiona 
in their primary genesis. The cold sweat, the dry mouth, the 
catch of the breath, the grip of the heart, the abdominal 
sinking, the blood-tingie or blood-staguatlou — these and their 
like, in varied modes and degrees, characterize the emotions 
of fear, dread, anger, and so forth, when they rise to any 
of intensity, and contribate largely to their sharpness and 
piqnancy. These organic effects may be regarded as part 
the private and iodividaal business of the body ; but in ex-^ 
perienee they closely coalesce with the motor effects throi^l 
which the animal has to deal in practical behaviour wii' 
that which evokes the emotion. 

On this view these organic states which contribute cho^l 
racteristic elements in the emotional consciousness are duo 
afferent data from the vascular system and visceral organs, 
just as motor consciousness is due to afferent data from 
• " Habit aii.l Inslinnt," cb. ix., p. I8G. 
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parts concerned in overt behaviour. Bnt, associated with 
emotioual states, there are also certain motor reactions, which 
we speak o£ as their " expression " — so carefnlly discussed and 
clccidatcd bj Darwin, — and tlieae nnquestionably contribute 
data to conscionsneaa which coalesce with those afforded by 
the visceral and vascular elements. The whole is conunonly 
Buffnsed with feeling-tone, and the object which excites the 
emotion is a centre of pleasurable or painfol interest. Repre- 
sentative elements, oa experience develops, crowd into the 
conscious situation and render it more complex. And in 
addition to all this, there is, apart from the motor expression, 
the atrennoas behaviour of flight or attack, or other mode of 
vigorous procedure which we commonly speak of as the 
outcome of the emotional state. The conscious situation, in 
the case of an enraged or scared animal actually behaving as 
such, is thus exceedingly complex. And it should be undcv- 
Btood that in urging the importance of vascular and visceral 
elements, this complexity is nowise denied. What is suggested 
is that theac elements are essential, and that they serve to 
cliaracterize the distinctively emotional factor in the situation, 
that in any case they heighten the conative tendency. 

Sufficient has now been said to indicate — but scarcely move 
than indicate — the importance of feeUng-toue, inU'rest, and 
emotion in determining the nature, character, and effective 
energy of the conscious situations which arise in the course 
of animal behaviour. They largely influence, and in part 
direct, the course of the conative tendency. But they also 
occur as ita sequel. In animal, as in human life, the successful 
attainment of the end towards which conation sets is highly 
pleasurable. The cquilibrinm that is reached after inatability, 
though it marks the close of present endeavonr, leaves after- 
effects in consciousness iu a sense of satisfaction which enters 
re-presentatively into later situationa and helps to further 
more strenuous endeavonr. 
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II.— Play 

" There are two quite different popular ideas of play," says 
Professor Groos, in his admirable work on "The Play of 
Animals." *' The first is that the animal (or man) begins to 
play when he feels particularly cheerful, healthy, and strong ; 
the second that the play of young animals serves to fit them 
for the tasks of later life." The former view, in which the 
latter may be included incidentally as a result, is closely asso- 
ciated with the names of Schiller,* who suggested it, and of 
Mr. Herbert Spencer,t who developed it. Mr. Wallaschek $ 
expresses the conception briefly and clearly when he says, 
" It is the surplus vigour in more highly developed organisms, 
exceeding what is required for immediate needs, in which play 
of all kinds takes its rise, manifesting itself by way of imita- 
tion or repetition of all those efforts and exertions which are 
essential to the maintenance of life." That surplus vigour is 
often a condition favoming the manifestation of play is prob- 
able enough, and seems to be supported by observation and 
experience ; but that it is likewise a condition favouring the 
chase, combat, mating, and much of the serious business of 
animal life seems equally unquestionable. Success in all these 
matters is largely determined by overflowing energy. In play, 
however, this surplus vigour finds vent when there is no 
serious occasion for its exercise. But, as Professor Groos says,§ 
" while simple overflow of energy explains quite well that the 
individual who finds himself in a condition of overflowing 
energy is ready to do something, it does not explain how it 
happens that all the individuals of a species manifest exactly 
the specific kind of play expression which prevails with their 
own species, but dififers from every other." And if to this it 
be replied, that the specific kind is determined by repetition or 

* ** Letters on the Esthetic Edacatlon of Mankind," xxviL * 

t " Principles of Psychology," § 533. 

% « On the Origin of Music," pp. 231, 232. 

§ « The Play of Animals," Eng. trans., p. 12. 
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imitation of what wo have called the sciions buBiness of animal 
life, Professor Groos'a rejoinder is* that "the conception of 
imitation here set forth — namely, as the repetition of Borions 
activities to which the iudividual has himself become accus- 
tomed— -cannot be applied directly to the primary phenomena 
of piny — that is, to its first elementary manifestatioca " prior 
to any experience of these serions activities. The repetition 
(with a difference I) is in such cases not the re-enactment of 
what has been previously performed in full earnest by the 
individual, but rather the reappearance in the yonng of ances- 
tral modes of procedure — in other words, its specific character 
is sueh because it is a piece of instinctive behaviour or arises 
from instinctive proclivities. And this is the central point of 
the interpretation elaborated with great skill and candour by 
Professor Groos. Play is instinctive ; and its biological ^-alno 
lies in the training it affords for the subsoqaent earnest of 
life. 

Before leaving the surplus energy theory of play one more 
point made by Professor Groos may be mentioned. He con- 
tends that, though Buparabundant energy is a favouring con- 
dition of animal play (as it is, indeed, of all animal behaviour), 
still it is not a necessary condition. Animals often play when 
they are tired out. " Notice a kitten when a piece of paper 
blows past. Will not any observer confirm the statement that, 
just as an old cat must be tired to death or else already filled 
to satiety if it does not try to seize a mouse rnnning near it, so 
will the kitten, too, spring after the moving object, even if it 
has been exercising for hours and its superfluoiis energies are 
entirely disposed of ? Or observe the play of young dogs when 
two of them have raced about the garden nntil they arc forced 
to stop from sheer fatigue, and they lie on the ground panting, 
with tongues hanging out. Now one of them gets up, glances 
at his companion, and the irresistible power of his innato 
longing for the fray seizes him again. He approaches tho 
other, sniffs lazily about him, and, thongh he is evidently only 
half inclined to obey the powerful impulse, attempts to seize 
• Op. ,!i.. p. 7. 



liis leg. The one provoked yawns, and iti a slow, tired 
way puta himself on the defensive ; but gradually instinct coa- 
qaera fatigue on him too, and in a fow minutes both are tear- 
ing madly aboat in f nriona rivalry onLil want of breath puts an 
end to the game. And so it goea on with cndiesa tepotition, 
nntil we get the impresBion that the dog waits only long 
enongh to collect the needed strength, not till enperflaona 
energy urges him to activity." • 

Coming now to Professor Groos's interpretation of play, we 
find in it, perhaps for the first time in the literature of the 
Bttbj'ect, aderjnate stress laid on its biological value. " The 
play of young animals," he 8ay3,t " has its origin in the fact 
that certain very important instincts appear at a time when 
the animal does not seriously need them. . . , Its utility con- 
sists in the practice and exercise it affords for aomc of the 
more important dnties of life, inasmuch as selecfcion [in the 
higher animals] tends to weaken the blind force of instinct, 
and aids more and more the development of independent intel- 
ligence as a substitute for it. At the moment when intelli- 
gence is suffieiently evolved to be more useful in the struggle 
for existence than the most perfect instinct, then will seleetioa 
favoar those individuals in whom the instincts in question 
appear earber and in less elaborated forma— in forms that are 
merely for practice and exercise, — that is to say, it wilt favour 
those animals which play. . . . Animals cannot he said to 
play because they are young and frolicsome, but rather they 
have a period of youth iu order to pbiy ; for only by so doing 
can they supplement the insufficient hereditary endowment with 
individual experience, in view of the coming tasks of Ufe," 

Some stress is here laid on the fact that important instiactq' 
appear at a time when the animal does not seriously need them. 
It seems to imply the doctrine of what biologists term " accele- 
ration " — which means the development of an organ or mode 
of behaviour at an earlier period in the descendants than that 
at which it appeared in the ancestors. Thus the adnlt fighting 
or hunting instinct of past generations appears in the young 
• Op. eit., p. 19. t Op. cil.. jip. 75, 76. 
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to-day as a figlitiag-pluy or a huntiDg-play. It is optn to 
question, however, whether either the instinctive behaviour or 
the conscious sitnatioa in the one case and the other is so 
nearly identical that the playful fight or hunt can fairly 
bo called the same instinctive procedure as the serious 
combat or chase. We may hold, with Professor Groos, that 
the one is an invaluable preparation for the other without 
identifying them as the same behaviour under different con- 
ditions. IndcBd the conditions are bo different that the identi- 
fication seems strained. The question may be left open, 
however, without impairing the value of Professor Groos's 
snggestion. And we may divide the preparatory "behaviour in 
what is commonly called p!ay under two beads : first, general 
preparation for varied modes of aerions effort in oftcr-hfo ; and 
secondiy, special preparation for particular forms of this after- 
effort. Under the first will fall what Professor Groos terms 
experimentation and movement play, including what Dr. Stout, 
who fully realizes its importance, calls " manipulation " ; ■ 
under the Bocond, such forma as hontiug-play and fighting- 
play. 

Nothing is more characteristic of the yonng of intelligent 
animals than the variety and persistency of their behaviour, 
their Bensitiveneas to stimuli of many different kinds, their 
restlessLesi of swiftly changing attention and response, with 
occasional pauses of continued effort in some special direction. 
Constantly on the akrt, they exhibit in all its shifting phases 
behaviour which wo interpret as indicating curiosity, inquiaitive- 
ness, love of mischief, destmctivenesa, and so forth. The facts 
are so familiar to every observer of young animals that it ia 
unnecessary to give any detaOed illustration. Watch a kitten 
in this st;ige of its development and carefully note its bchavionr 
during half an hoar ; the variety of effort, the roles played 
by trial, failure, and snccesa, the gain of skill and control over 
behaviour, will at once be evident. Or devote an equal space 
of time to obaerving yonng jays, magpies, or jackdaws. Every 
projecting piece of wire or bit of wood in their cage is pulled 
• " Mimnal of Psychology," p. 327. 
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at this way and that way, from above, from below, from 
side. Now oud, then another, Joose object is picked 
dropped, turned over, carried about, pulled at, hammered 
staffed iuto this comer and into that, and experimented with 
in all possible ways. Then the wise bird goes to Bleep, and 
r wakes up again only to resume with new zeat its persistent 
' sod varied efforts, by which it becomes acquainted with all 
the details of its environment. Watch young birds on the 
wing gaining their mastery of the air in flight, young seala 
tumbling in the water, young foals scampering and kicking 
cp their heels in the meadows. A little observation, as occasion 
serves, a little attention to the progress towards an adequate 
experience of the meaning of things, towards more com- 
plete control, and increased nicety of behaviour, whether in 
refercuco to their aurroundinga, or in powers of finished 
locomotion, will serve to bring home what Professor Groos 
includes under experimentation and movement piays. He 
regards it all as phy, since it seems to have no serious end, 
and ia just a preparation for the sterner realities of adult life, 
And for human beings, whose work is so largely enforced, 
the freedom and evident joy of it all suggests the play 
which has acquired for us the meaning of relaxation froi 
irksome effort, and glad abandonment to less constraioedl 
modes of behaviour. But in young animals snch play is, afteifj 
all, the serious bnsiaess of their time of life. Its imporb'j 
for their future welfare can scarcely be overestimated. 

And its import is in large degree psychological. If we 
watch a young puppy or kitten learning gradmilly to deal 
effectively with some difficulty in its extending environment, 
we see that it puts forth its efforts at first in a somewhat 
random and indefinite fashion. It is one of those aaimala 
in which intelligence has been evolved to supersede and 
become the more plastic substitute for instinct. The random 
and indefinite movements, are in detail reflex reaponseB to 
stimuli. Bub whereas, in a piece of highly elaborated instinc- 
tive behaviour, such reflexes are grouped into a whole which 
is co-ordinated through inherited nervous mechanism ; in the 
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case of the acta of the puppy or kitten they have to be further 
co-ordinated, or more elaborately grouped, through experience. 
To act in one way some of the reflexes have to be checked as 
rednndant and not to the point ; to act in another way other 
reflexes have to be similarly checked ; and in a third way, 
yet othera. But in all three same of the reflexes are utilized 
to different ends. Many conscions situationa contain common 
elements ; and this tends to give unity to the developing 
experience. But they contain also elements and groupings 
which afford that diversity without which conscious behaviour 
could not be accommodated to them. So that we have here 
the conditions tinder which what ia technically termed " the 
concomitant differentiation and integration of experience" 
can proceed. 

And if we speak of the instinct of experimentation we 
must remember that wliat wo arc dealiug with is rather an 
innate tendency or instinctive propensity than a definite and 
relatively clean-cnt piece of instinctive behaviour. It com- 
prises a great number of inherited reflex acts, and may perhaps 
be fairly called instinctive in detail. But experimentation 
must be regarded rather as the proximate end of a conative 
tendency, or group of conative tendencies, whose ultimate 
biological end ia success in dealing with the envii'onmcnt la 
the sterner struggle for existence during adult life. The 
tendency is inherited, and therefore falls nuder the head of 
instinctive propensity. But "experimentation" ia a group- 
term under which we comprise the general drift of vaiied 
modes of behaviour, founded indeed on a congenital basis, 
but receiving its stamp and character from what is acquired 
in the course of the experience it provides. It is essentially 
a process whereby the conscious situations acqnire what 
Dr. Stoat terms meaning; and ia specially interesting aa 
affording an example of the way in whieh intelligence moulds 
and refashions a number of diaconnecled reflex responsea. And 
if, following Professor Groos, we call it play, it is a little 
difficult to see how it can be brought in line with his statement " 
• Op. ciV , pivf,, ji. zi. 
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that " the play of youth depends on the fact that cei 
inBtincta, especially useful in preserving the spi 
before the animal seriously needa them." Does expei 
mentation occur before it is needed in the ecanomy of animtd*' 
behaviour ? And might we not with eijaa! truih say that the 
play of youth depends Ott the fact that cartaia acquired habits, 
especially Kseful in preserving; the species, are gained before 
the animal seriously needs them ? 

Passing now to those forms of play which afford more 
special preparation for particular forms of after-effort, under 
which fall such types as hRoting-pIay and fighLing-pIay, we 
may refer the reader to the copious examples ao carofnlly 
collected by Professor Groos. The way in which a kitten pats 
a cork or a haU, making it roll and then pouncing upon it, 
a characteristic exainple of animal play. Valuable as a pre- 
paratioo for dealing successfully with a monae when occasioi 
shall arise, this is a specialized form of experimentation ,- and 
it is more obviously in line with the hunttog-huhaTiour of 
later life than is general experimentation with any particular 
modes of future behaviour. StiU it is essentially experimenta- 
tion, with the instinctive propensity setting in more definita 
channels. Ite value lies in the acquisition of akill undoel 
circumstances easier than those presented in the serious chaseJ 
So, too, in the case of the playful tussles of puppies or in tl 
of the kitten, which not only shows playful fight to 
brothers and sisters, but also to ita mother, who responds 
holding down the struggling and scratching little creature. 
Unquestionably, there is an instinctive propensity ; much of 
the detail, and some of the grouping, exhibit inherited reflexes 
due to special modes of stimulation. No doubt many of these 
responses occur in a similar but more emphatic way in a serious 
fight, and yet wc may hesitate before committing ourselves to 
the theory of acceleration. It ia at least equally probable 
that play as preparatory behaviour differs in biological detail 
(as it almost certainly does in emotional attributes) from the 
earnest of after-life, and that it was evolved directly as a 
preparation, aa a means of cYpcrimeatation through which 
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certain esseutial modes of skill were acquirud, — those animals 
in whiuh tlie preparatory play propensity was not inherited in 
dae force and requisite amount being worsted in the comhata 
of later life, and eliminated in the struggle for esistence. 
For, in the preparatory ttiBslesand squabblea and playful figbta 
of young animals, experience is gained without serious risk to 
life and limb. 

The modifications of Prafessor Groos's biological interpre- 
tation of play which we would suggest are so slight that we 
may be said to accept it almost unreservedly. The play of 
youth, we may urge, depends on instinctive propensities to 
eiperimentatioQ in varied ways, some of more general and 
others of more special import ; and the value of such experi- 
mentation lies in the fact that it is a means of acquiring, 
under circumstances more easy and less dangerous than those 
of sterner life, experience and skill for future use. In a word, 
play depends on instinctive propensities of value in education. 

Pasaiog now to a brief consideration of the feelings and 
emotions which we may Euppoae to accompany play, we may 
place first those which characterize, from this poiot of view, 
general experimentation. We have here rapidly varying 
situations charged with conative impnlse, the satisfaction of 
which must bring pleasure— the occasional thwarting of which 
is probably toned with the opposite — the latter serving, through 
contrast, to enhance the satiafaction of ultimate success. Both 
pleasure and its antithetical state of feeling are primarily 
matters of the conscious situation as a whole, and even in 
ourBclves are difQcult to distribute in analysis. But assuredly 
no small share of the total product must be assigned to the 
successful behaviour which consummates the conative tendency. 
Indeed, it is the thwarting of free action which is the sonrce 
of much of the discomfort of the young. Unimpeded and 
vigorous behaviour also brings with it secondary effects in organic 
procesBes — fuller heart-beat, freer circulation, deeper respira- 
tion, better digestion, firmer muscular tone, and so forth— 
which have a marked effect on the conacions situation, and aid 
in producing that emotional tone which cannot, perhaps, be 
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named in better terms than "good Bpirits" and tlie joy ( 
esiatence, ao fordbly anggested during the free play of youthj 
On the other hand, there is do more piteous eight thu^V 
that afforded by the young aaimal, "cabined, cribbed, cootV 
fined," suffering from ennui and depression — all its oi-ganial 
processes sluggish and craving to be quickened into the I 
natural vigour of life, not creeping slowly through the veins, f 
bot Goursing at full flood. 

In the psychological aspect of play Dr. Grooa 
perhaps the first place to pleasure in the iwsseHsion of poww,* 
or, as Preyer phrases it, pleasure in beiug a cause. We mns 
bo careful, however, lest in using such expressions we seem t 
imply that animals — even quite yonng animals— are capalsl 
of entertaining ideas which belong to a mach later stage of T 
mental development. Speaking of " joy in ability or power," 
Professor Groos says,* " This feeling is first a conscious pre- 
sentation to ourselves of our personaUty as it is emph^ized 
by play. . . . But it is more than this ; it is also delight in 
the control we have over onr bodies and over esteraal objects. 
Experimentation in its simple aa well as its more complicated 
forms is, apart from its effect on physical development, educa- 
tive in that it helps in the formation of cansal associations. 
. . . The young bear that plays in the water, the dog that 
teara a paper into scraps, the ape that delights in producing 
new and uncouth sounds, the spaiTow that esevcises its voice, 
the parrot that smashes his feeding trough — all experiunoe the 
pleaam-e in energetic activity, which is, at the same time, joy 
in being able to accomplish something," But those who 
agree with Dr. Stout, aa I do without hesitation, in denying 
personality (save in a very embryonic condition) and the con- 
ception of causation to animals in the perceptual stage 
of mental evolution, though they may find in Dr. Groos's 
contention a central core of truth, will be unable fully to 
accept his manner of presenting it. "Any single train of J 
perceptual activity," f gays Dr. Stout, "has internal unity a 
• (^p. eit, p. 290. 
t "Manual of Psj-ehology," p. 2G6. 
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coutinuity. But where conscious life is mainly perceptual, the 
several trains of activity arc relatively isolated and diacon- 
ueuted with each other. They do not unite to form a 
coQtinuons syatem, such as is implied in the conception of a 
person. We must deny personality to animals." To this I 
would merely add that, evea where perceptual continuity in 
animals reaches its maximum, it is not reflectively grasped as 
a whole, and the ideal consttuctiou of the persona! ego is not 
conceived as antithetical to the impersonal world of objects. 
With what Dr. Stout saya about causality I am in complete 
agi'eement. "We must notice,"* he urges, "the essential 
difference which separates the merely perceptual category from 
that of identioniil and conceptual thought. The perceptual 
category ifl always purely and immediately practical in its 
operation. It is a constitutive form of thought only because 
it is a constitutive form of action. The question ' Why ? ' has 
no esistence for the merely perceptual conscionanesa. It does 
not and cannot inquire how it is that a certain cause produces 
a certain effect. It does not and cannot endeavour to explain, 
to analyze conditions so as to present a cause as a reason. It 
does not compare different modes of procedure or different 
groups of circumstances, so as to contradistinguish the precise 
points in which they agree from those in which they disagree, 
and in this way to explain why a certain result should follow 
in one case and a different result in another case. Causality 
in this sense can only exist for the ideational consciousness, 
and the development of the ideational consciousness in this 
direction ia a development of conceptual thinting — of gene- 
ralization," 

Wherein, then, Uea the central core of truth in Professor 
Groos's contention ? In the aatisfaction that arises from the 
Buocess of any conative activity, We see that the animal 
Etriving and doing falls within our conception of a cause, in 
the scientific sense of tlie word, — a relatively constant and 
continuous antecedent of diverse sequent effects. We infer 
that pleasure accompanies tlie satisfaction of the multifariona 
• Op. CT(, p. 3H. 
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amative impiilsca. The pleaaui'e is the animal's ; the concepbioiLt^ 
of causality and of Geif as a aontinnous person, still the same 
amid diversity of conscioua situations, is ours. If we bear this 
in miad there can be no objection to our attributing to 
animals joy in ability or power. It is the pleaaare derived 
from that successfnl conation whereby animals fall into the 
category of causes within the scheme of onr rational thought. 

In fighting-play and huDting-ploy, too, there arise in 
more specific forma the pleaanres of Buccessful conation with 
tho antithetical feelinga accompanying thwarted conation. 
And these ai'e distinguished from earnest, partly because the 
companion or the inanimate substitate for prey is the centre 
of a different aituation from that afforded by an enemy or the 
natural object of the chase ; partly by the absence of certain 
insistent emotional states which characterize earnest and 
the serious business of life. In fighting, this is anger. And 
we often see the tendency of thia to ariae in the midst of 
fighting-plays, and at once say that it becomes serious and 
passes into fighting in earnest. Indeed, some tinge of earnest, 
with its fuller emotional tone, fonna part of the preparation 
for future hfe, and so far falls within thu definition Professor 
Groos gives of play. From which we may see that play is not 
e^ily marked off from other forms of conation. 

Brief reference to the element of " make-believe," which 
Dr. GrooB asalgns to the higher forma of play, may be reserved 
for our fourth section ; and aomc fmther discuEsion of its 
psychological aspect to the concluding chapter, ^^m 

III. — COUKTSHIP ^^1 

We have seen that Professor GrooB regards play as the 
practice and preparation for the serious bosiness of animal 
life, Ponndiai on inabinctive tendencies, it has its biological 
value in the acquisition of practical acquaintance with the 
environment, and of skill in dealing with it effectually. It is 
an edncatioD in behaviour of tho utmost service in view of the 
struggle for existence. It is full of the pleasure derived fi 
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the Batiafaction of innate impulse, bhe Buccose of comttive 
effort, and the diffused sense of well-being which accompanlta 
a life of action, free and unrestrained. This fretdom and 
gladness lead us to call it play ; but we must nob draw the 
inference that the playful animal knows that it is playing, or 
forms any conception of the antithesis between work and play, 
which is a prodact of late development. 

In laying strtas on the biological value of certain modes 
of behaviour which ne thus call play, a value which lies in the 
practice and preparation they afford for life's more earnest 
work, Pi-ofesaor Groos deserves our hearty thanks. Nor need 
QUI thanks be less hearty if we find that he has in some 
degree been anticipated by Darwin ; for he has elaborated 
with systematic care what Darwin suggest^^d incidentally. 
" Nothing is more cammou," said Darwin,' " than for animals 
to take pleasure in practising whatever instinct they follow at 
other times for some real good. How often do we see birds 
which fly easily, ghding and sailing through the air, obviously 
for pleasure 1 The cat plays with the captured mouse, and 
the cormorant with the captured fish. The weaver bird, when 
confined in a cage, amuses itself by neatly weaving blades of 
grass between the wires of its cage. Birds which habitnally 
fight during the breeding season are generally ready to fight 
at all times ; and the males of the capercailzie someLimcs hold 
their Bdlzen, or lelcs, at the usual place of assemblage during 
the antumn. Hence it is not at all sorprising that male birds 
should continue singing for their own amusement after the 
season of coortship is over." 

In the behavionr of courtship we have what is essentially 
part of the serious business of animal life. And in including 
it under the heading of " Love Plays," Professor Groos may 
seem to be forgetful of his own definition of play. He is, 
however, too clear a thinker not to see, and too honest an 
esponent not to say, that much of the emotional btbavioar 
commonly regarded as conrtship falls outside his main thtsis 
in being, strictly speaking, not mere practice preparatoiy to 
" Deswnt of Man," vol. ii., p. 60, 2uil edit. 1888. 
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the exercise of an instinct, but rather ita actual;workiiig. 
But behaviour of a somewhat similur kind is Been in young 
animals before the time of mating has arrived, and is exempli- 
fied both in young and adults under circumstances different 
from those which distinguish what we may term the pairing 
aitnation. This, at any rate, may be regarded as a form of 
experimentation and practice in the arts of courtahip. On 
different grounda does Professor Groos attempt to justify the 
inclusion of aci-nal courtship under the head of play. For it 
may also, he thinks, even at the time of its serious exercise, be 
to some extent artful, involving " make believe," and there- 
fore playful in a somewhat different and more subtle sense ; 
but a brief reference to " make believe " we may reserve for 
our next section. 

There can be no qneatiou that special modes of behaviour 
often characterize the pairing situation, and that these not 
only esemphfy an instinctive tendency, but from their con- 
stancy and relative definiteneaa constitute typea of instinctive 
behaviour. They would form parts of any definition of a 
species founded not on structure but on behaviour. And if 
animals have feelings and emotions at all — if they are not 
Cartesian automata, which merely seem to be guided in their 
actions by consciousness — there can be but little question that 
the behaviour which characterizes the sexual situation is un- 
usually charged with feeliug-tone, and accompanied by all 
those adjuncts which distinguish an emotional state, broadly 
considered. This matter is of no little importance in our 
interpretation of the phenomena described as courtahip. Do 
the accompanying feeling-tone and the state of emotional 
exaltation inflnence the behaviour, or would it run a similar 
course in the absence of any such accompaniments ? If, as wo 
can scarcely doubt, the consciousness attending the situation 
does profoundly influence the behaviour, the further question 
arises — Is this influence mainly the result of the presence and 
behaviour of an individual of the opposite aex ? To this, again, 
we must answer that, so far as we can leara by observation, 
• '• The Play of AniaiBlH," Eog, trnna., p. 2 
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behaviour nnqneationably ia determined by encli influence 
in the serious business of courtsbip. And then the further 
question arises — Is it a matter of indifference what the appear- 
ance and behaviour of the individual of the opposite eex may 
be ? Arc A., B., C, and the rest of the male alphabet, precisely 
alike in stimulating in a similar manner, and to a similar 
degree, the aesual impulse of the female ? If we admit any 
differential influence, and if this influence takes effect in the 
sexual union to which courtship is preparatory, we so far admit 
the efficacy of that which Darwin termed sesnal selection. 

Let us, howeTer, before proceeding with general con- 
siderations, present one or two examples of the facts which 
observation has furnished with regard to specialized modes 
of behaviour at the time of pairing. Speaking of American 
night-hawks, Audubon says, " Their manner of flying is a 
good deal modified at the love season. The male employs 
the most wonderful evolutions to give expression to his 
feelings, conducting them with the greatest rapidity and 
agility in sight of bis chosen mate, or to put to rout a rival. 
He often rises to a height of a hundred metres and more, and 
his cries become louder and louder as he moanta ; then he 
plunges downward with a slanting direction, with wings half 
open, and so rapidly that it seems inevitable that he should be 
dashed to pieces on tho ground. But at the right moment, 
sometimes when only a few inches from it, ho spreads his wings 
and tail, and, turning, soars upward ouce more." * Mr. Strange, 
quoted byDarwiOjt says of the satin bower-bird, "at times the 
male will chase the female all over the aviary, then go to the 
bower, pick up a gay feather or a largo leaf, utter a cations 
kind of note, set all his feathers erect, ran round the bower 
and become so excited that his eyes appear ready to start from 
his head s he continues opening first one wing, and then the 
other, uttering a low, whistling note, and, like the domestic 
cock, seems to be picking up something from the ground, until 
at last the female goes quietly towards him." 

■ Quoted by GrooB, op. Hi., p. 259. 

t ■■ DescoDt of Man," sol. Li., p. 77. 
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UarwiQ describes Low, in tbe Argos pheasant,* " the 
mensely developed Bccondary wing-fealhora are confined to tlie 
male, and each is ornamented with a row of from twenty to 
twenty-three ocelli, each above an inch in diameter. These 
beautiful ornaments are hidden nntil the male shows himself 
before the female. He then erects his tail, and expands his 
■wing-featLers into a great, almost npright, circular fan or 
shield, which is carried in front of the body. The ocelli are bo 
shaded that, as the Duke of Argyll remarka, they stand out 
like balls lying loosely within sockets. But when I looked at 
a specimen in the British Museum, which is mounted with the 
wings expanded and trailiug downward, I was," adds Darwin, 
" greatly disappointed, for the ociili appeared fiat or even con- 
c.ive. Mr. Gould, however, soon made the case clear to me, for 
he held the feathera erect, in the position in which they would 
naturally be displayed, and now, from the light shining on 
tliem from above, each ocellus at once resembled the ornament 
Billed a hall and socket." The primary wing-feathers are 
scarcely, if at all, inferior in beauty to the secondaries, though 
the markings are quite different, the chief ornament being a 
space parallel to the dark-blue shaft, which in outline forms 
a perfect second feather lying within the true feather. "Now 
the secondary and primary wing-feathers are not at all dis- 
played, and the hall and socket ornaments are not exhibited in 
full perfection, until the male assumes the attitude of court- 
ship." 

It is nnnecessary to describe the song of birds which ia 
generally, but not always, at its best during the period of 
pairing. Ecchatein, who kept birds during bis whole life, and 
studied them with care, assorts that " the female canary always 
chooses the best singer, and that in a state of nature the 
female finch Bclects that male oat of b hundred whose noUs 
please her most." t 

Thus we are led back to sexutd selection. If we are satisfied 

that the males of certain species do as a matter of fact behaye 

♦ Darwin, op. at., p. 99. 

t Quoted hj D.irwiE, "Descent of Man," vol, ii 
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in specific and Jistioguishable ways at the breeding season, and 
in presence of their would-be mnfces, the question ia, What, if 
any, ia the biological value of snch behavionr ? What has 
fostered and guided it in the conrse of its evolution ? From 
the case of the Argns pheasant, which ia only a sample of the 
krge class of casea in which the male has special adornments, 
WE see that the behaviour has often direct relation to the 
display of auch plomage, or, in some apes, of coloured snifaces, 
BO that behaviour and ornamentation must be taken together. 
The essence of Darwin's contention is, that the adornments 
and behaviour give rise to a situation through which the 
female is stimulated or excited to accept the male ; that the 
male in which they are best developed gives rise to the most 
effective situation, produces most excitement, and therefore 
has the best chance of acecptancB, being " unconsciously pre- 
ferred ; " * and that he thus begets offspring which inherit his 
adornments and modes of behaviour, such inheritance being, 
however, confined to the males. Thus sexual selection talica 
effect through preferential mating, whereby certain hereditary 
traits arc transmitted and become racial characteristics. Aud 
this is brought about through an appeal to consciousness, and 
seems to involve choice — generally that of the female. 

Now, as I have elsewhere nrged,t the hypothesis of sexual 
selection has often been placed in a false light by the in trod ac- 
tion of the unnecessary supposition that the hen bird, for 
example, must possess a standard or ideal of Eesthetic value, and 
that she selects that singer which comes nearest to her concep- 
tion of what a songster should be. Darwin occasionally ex- 
presaed himself unguardedly in the matter ; he says, for 
example, that the female apprcciatea the diaplay of the male, 
and places to her credit a taste for the beautiful.^ But he also 
distinctly states that " it is not probable that she consciously 
deliberates ; she is most excited or attracted by the most 
beautiful, 01 melodious, or gallant males." § This is all that is 
really necessary for the theory of sexual aelection. The hen 
• "DoBoentof Miio," vol. ii,, p. SG. t "Hnbiland Insttnot," p. 217. 
t " Descent of Man," »ol. ii., p. 261. S Op.dt, p. 187, 




364 



THE FEELINGS AND EMOTIONS 



excites in^^l 



accepts that mate whicb by his song or otherwise e 
BQfficient degree the pairing impulse ; if others fail to excite 
this impulse, they are not accepted. Efen Mr. A. R. Wallace, 
who rejects the theory save in a very subordinate form, Baya * 
that " it may be admitted, as highly probable, that the female 
is pleased or excited by the display," and speaks f of a possible 
choice of " the moat vigorous, defiant, and mettlesome male," 
giving, moreover,! several telling examples of preferential 
mating. Stripped of all its onnecessary sestbettc surplusage, 
at any rate so far as this implies an sesthetic ideal, or testbetic 
motive, the hypothesis of sexual selection suggests that the 
accepted mate is the one which adequately evokes the pairing U 
impulse. 

Here Dr. Gioos makes an interesting and important con- 
tribution to the subject. lie lays strops on the coyness and'4 
reluctance of the female, and illustrates it by examples derived j 
from observation. "Thus the female cuckoo answers the callV 
of her mate with an alluring laugh that excites him to thtfl 
utmost, but it is long before she gives herself up to hins 
A mad chase through tree-tops ensues, daring which she con*' 
stantly incites him with that mocking call, till the poor fellow 
is fairly driven crazy. The female kingfisher often torments 
her devoted lover for half a day, coming and calling him, and 
then taking to flight. But she never lets bim ont of her sight 
the while, looking back as she flies and measuring her speed, 
and wheeling back when he suddenly gives up the porsuit. 
The bower-bird leads her mate a chase np and down their 
skilfully built pleasure-house, and many other birds behave in 
a shnilar way. The male must exercise all his arts before her 
reluctance is overcome. She leads him on from limb to limb, 
from tree to tree, until it seems that the tantalizing change 
from allurement to resistance most include an element of 
mischievous playfulness." § 

Professor Groos regards the instinctive coyness of fbt 
female as the most efficient means of preventing the too £ 
" DorwiiiiBcn," p. 285. t Op. ait, p. 293. 
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and too frequent yielding to scxnal impnlse.* He thinks it 
probable that " in order to preserve the species the diBcharge of 
the sexual function must be rendered diflicult, since the impulse 
to it ia ao powerful that, without some Bnch arrest, it might 
easily become prejudicial to that end. This same strength of 
impulse is," he addH,t " itself necessary to the preservation of 
the speciea ; bnt, on the other hand, dams must be opposed to 
the impetuouB stream, lest the impulse expend itself before it ia 
made effectual, or the mothers of the race be rohbed of their 
strength, to the detriment of their offspring," It has its 
origin in the general fact that, before any important motor 
discharge takes place, there is apt to be a preparatory and 
gradually increasing excitement. But this is specially emphiv- 
fiized in association with the sexual impulse. As Professor 
Zeigler wrote, ia a private communication to Dr. Groos,t 
" Among all animals a highly excited condition of the nervous 
system is necessary for the act of pairing, and consequently we 
find an exciting playful prelude very generally indulged in." 

Oourtahip may thna be regarded from the physiological 
point of view as a means of producing the requisite amount of 
pairing-hunger ; of stimulating the whole system and facilitating 
general and special vascular changes ; of creating that state of 
profound and explosive instability which has for its psycho- 
logical concomitant or antecedent an imperious and irresistible 
craving. Tliis not only overcomes the coyness of the female, 
but generates and strengthens the ardour of the male — a point 
on which, perhaps, Professor Groos does not lay sufticient 
stress. For the process is reciprocal ; and though the male 
leads in the ardonr of courtship, yet this ardour constantly 
grows tDl at last it overcomes the barriers of reluctance. 
Courtship is thus the strong and steady bending of the bow 
that the arrow may find its mark in a biological end of the 
utmost importance in the survival of a healthy and vigoroaa 
race. 

The coyness and reluctance of the female afford the 
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conditions under which the bow is bent to the full, 
&lao afford the conditiona of the appareat act of choice. This 
takes the pl^e, on the perceptual plane of meDtal development, 
of that dehberatioa which precedes the higher act of choice on 
the ideational plane. For psychology, as well as for biology, 
then, Dr. Groos's suggestion is & welcome and helpful one. 
Both npholdcrs of sesnal selection and critics of that hypo- 
thesis, have been apt to regard the choice of a mate iu animals 
from too anthropomorphic a point of view — to look npon it 
as the outcome of rational deliberation, of weighiag in the 
teathetic balance the relative attractiveness of this suitor and 
of thab, and of reaching a definite conciusion that the one is to 
be accepted because he behaves or is adorned in such and such 
a way, while the other is to be rejected because he falls below 
all reasonable standards of requiremenL The choice exercised 
by the female, if so we term it, is far simpler and more natve. 
Indeed, Professor Groos goes so far as to say that on his 
bypotheais the element of choice is altogether abolished. " It 
is the iostinctive coyness of the female," he says,' "that 
neeeEsitates all the arts of coortship, and the probability is that 
seldom or never does the female exert any choice. She is not 
awarder of the prize, hut rather a hunted creature. So, jnst 
as the beast of prey has special instincts for finding his prey, 
the ardent male must have special instincts for subduing 
female reluctance. According to this theory, there is choice 
only in the B;nae that the bare finally snccumbs to the best 
hound, which is as much as to say that the phenomena of 
courtship are referred at once to natural selection." HsJ 
reaches this conclusion, however, by gradual stages. He first! 
urges t that " it would he absurd to afBrm that all bird Bougt'^ 
originate in a conscious restketic and critical act of judgment 
on the part of the female. A conscious choice either of the 
most beautiful or the loudest singer is certainly not the rale, 
and probably never occurs at all. Bnt," he adds, "is it not 
still a choice, though unconscious, when the female turns to 
the singer whose voice, whether from strength or modulation, 
• Op. eit., pref., p. jsii. f Op. nil., p. 240. 
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Qost attractive ? Even if tte song is primarily a 
f recognition or an invitation from ttie male, still the 
pBychological effect must be that the female follows the songster 
that excites her most, and so exerts a kind of nnconscions 
selection," 

The pbrase " cinconscious choice" ia, however, somewhat 
nnsatisfactory, especially when we rememher that it is nsed to 
indicate the result of a direct appeal to the conscious situation. 
If, however, we say that it ia perceptnal choice arising from 
impulse as distinguished from ideational choice due to motive 
and volition, we sec that the distinction is in liue with that 
which we have drawn again and again, and which Dr, Stout so 
well emphasizes in his "Manual of Psychology." Bnt we have 
also drawn the distinction between instiuebive behaviour prior 
to individual esperience, and intelb'gent behaviour the rcsalt of 
such experience. Under which of these classes does the be- 
haviour of the female during courtship fall ? Professor Groos, 
in the further development of his hypothcsia, seeras to place it 
in the instinctive category. "Instead of a conscious or nn- 
conscions choice, of which we know nothino; certain," he says,* 
" we have the need of overcoming instinctive coyness in the 
female, a fact familiar enough, but hitherto not sufficiently 
accounted for. Then the question no longer is, which among 
many males will be chosen by the female, bnt which one has 
the qualities that can overoome the reluctance of the female 
whom he woes. Sesual selection would then become a special 
case of natural selection." 

I am anable to follow Professor Groos in this view, which 
I find it rather difficult to reconcile with anch statements 
as that already quoted, in which he says that the female's 
"tantalizing change from allurement to resistance seems to 
include an element of a mischievoBs playfulness." It is more 
probable that instinctive coyness and reluctance afford the 
conditions under which experience of the pleasures of coiu'tship 
may be gained. It is said that a flirt, when taken to task for 
her conduct at ball and picnic, justified it by asking demurely 
• Op. HI., p. 244. 
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how else she was to gain that wide experience of men which 
was absolntelj necessary to gnide hor in exercising a wiae and 
becoming choice. Let na hope that when the fatefal time 
arrived she acted with due dehberation. Now tlie coquetry 
of birds affords the opportnnity of gaining just such experience 
in the h'ghb of which a perceptual choice may be made. 

Let ns remember tliafc conrtBhip is, as Darwin said, " a 
prolonged affair," and that coyness is a means to its prolonga- 
tion. And let us remember that in simple cases, as also in 
more complex matters, the intelligent esereiae of choice 
depends upon what Dr. Stoat terms the acquisition of meaning. 
"The chicken does not, at first," he says," "distinguish 
between what is edible and what la not. This ifc has to leara 
by experience. It will at the outset peck at and seize all worma 
and catorpillars indiscriminately. There is a particular cater- 
pillar called the cinnabar caterpillar. When this is first 
presented to the chicken it is pecked at and seized, like other 
similar objects. But as soon as it is fairly seized it is dropped 
in disgust. "When next the chicken sees the caterpillar, it 
looks at it suspiciously, and refrains from pecking. Now, 
what has happened in this case ? The sight of the cinnabar 
caterpillar te-excites the total disposition left behind by the 
previous experience of pecking at it, seizing it, and ejecting 
it in disgust. Thna the effect of these experiences [what I 
have termed the consciooa situation] is revived. The sight, 
of the cinnabar caterpillar has acquired a mmning," Take 
now the case of a coy hen bird, to whom several males pay 
court. The sight of this one, behaving after his kind, excites 
in small degree the sesnal impulse and emotions. Her heart 
beats but little the faster for all his antics, her respiratory 
rhythm is scarcely affected, her feathers, like her feelings, 
remain comparatively unruffled. He has acquired meaning 
from the reaction to hia presence ; it is not, however, a very 
attractive meaning. Bub that other, perhaps from mere 
persistency, perhaps because he is more " vigorous, defiant, and 
' he, at any rate, certainly knows not why), deeply 
• ''Manual of pBychology." p. 85, 



4 
I 
4 



COURTSHIP 



269 



Btira her organic being, sets her all aglow, aad breaks down the 
barriei-s of her cojneas. And this he doea because he is the 
ceutce of a conscious sitnation which has acquired, through 
her experience of hia preseuce, a meaniug and an interest that 
are at last irresistibly attractive. It is a choice from impulse, 
not the result of deliberation ; but it is a choice which is 
determined by the emotional meaning of the conscious situation. 
And it ia the reiterated revival of the associated emotional 
elementa which generates an impulse sufficiently strong to 
overcome her instinctive coyness and reluctance. 

And this coyness is the natural correlative of the ardour 
of the male, an ardour increased by bis courtship antics. If 
the female yielded readily and at once, the behavionr of 
courtship would never have been evolved. Superabundant 
vigour in the male is, no doubt, a favourable condition of 
courtship, as it is of play ; bat neither ia it a sine qud non, nor 
in any case does it, or can it, afford any guidance of behaviour 
into jUBt those specific channela in which we find it setting 
during the breeding season. If sexual selection be not a vera 
ciiiisa of the specific direction, we have at present no other 
hypothesis which in any degree fits the facts. And to the 
criticism of those who, like Mr. IV. H. Hndson, urge that 
dance and song, and aerial evolutions in birds, are seen at 
times when the inmiediate business of com^ship forms no part 
of the situation, Professor Grooa's theory of play affords a 
sufficient answer. If courtship, whose biological end is of 
such Bupreme importance, forms a central feature in the serious 
business of anhnal life ; and if play is the preparation and 
practice for behaviour of biological importance ; we should 
expect to find manifestations (with an emotional difference, 
and no doubt many differences in detail) of all those actions, 
tbe doe performance of which, in the supreme hour of court- 
ship, wiil alone enable the adequately prepared and well- 
practised male to overcome the reluctance of the female, and 
beget offspring to transmib his instinctive and emotional 
tendencies. 
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IV.— Akimal " ^Esthetics " and " ETHica " 
In this section we shall consider Home types of behaviosi 
which suggest sitnationa that conlaia the germs of aesthetics ' 
and ethics, with a view to determiuing, so far aa posBible, the 
principles on which they should be interpreted. Ttiis is a 
paculi^ly ditficult subject ; for we are endeavouring to get 
behind the behaviour, and to infer the mental conditions which 
accompany it, and througli which it assumes its distinctive 
cliaracter. Tlie difficulty is twofold : first, because, as Dr. 
Stoat puts it,* "human language is especially constructed to 
describe the mental states of huniaa beings, and this means ^^ 
that it is especially constructed so as to mislead us when we 
attempt to describe the workings of minds that differ in any 
great degree from the human ; " and secondly, because, to 
quote the same careful tliinl(er,t " the besetting snare of the 
psychologist is the tendency to assume that an act or attitnde 
which in himself would be the natural manifestation of a 
certain mental process mnat, therefore, have the same meaning 
in the case of another. The fallacy Hes in taking this or that 
isolated action apart from the totality of conditions under 
which it appears. It is particularly seductive when the animal 
mind is the subject of inquiry," 

We must, therefore, base our method of procedure on some 
definite principle. The canon of interpretation which I have 
elsewhere suggested J is, that we should not interpret animal 
behaviour as the outcome of higher mental processes, if it can 
be fairly explained as due to the operation of those which stand 
lower in the psychological scale of development. To this it 
maybe added — lest the range of the principle be mianndei-stood 
—that the canon by no means excludes the interpretation of a 
particular act as the outcome of the higher mental processes, 
if we already have independent evidence of their occurrence in , 

* " Manual of Payehology," p. 23, 

t Oj,. oil., p. 22. 

I " Introduotioa to CompaiatiTe Pajciiologj," p. 53. 
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the agent, Now, the coacIuBion to which we are led by direct 
experiment and a critical study of the actions of animals whoee 
life-history is kaown to us is, that most of their lichavioor 
— perhaps all — is due to what Dr. Stout terms the perceptna], 
as opposed to the ideational, exercise of cognition. Their 
behayioar caa he explained without having recourse to the 
hypothesis that they reflect, and attain to ideal schemes as tho 
result of abstraction and generalization consciously directed to 
this end. ILather than repeat what I have already said, I will 
quote Dr. Stout's summary of the position to which he, too, haa 
been led. " The vast interval," he sajs," " which separates 
human achievements, ao far as they depend on human intelli- 
gence, from aoimal achievements, so far as they depend on 
Birimal-ifiEftHigence, is connected with the distinction between 
perceptual and ideational process. Animal activities are either 
purely perceptual, or, in so far as they inv^tftjdeas, these ideas 
serve only to prompt nnd guide an actio n ' i n i t » actual execu- 
tion. On the other hand, man constructs ' in his head,' by 
means of trains of ideas, schemes of action before he begins to 
carry them out. He ia thus capable of overcoming difficulties 
in advance. He can cross a bridge before he cornea to it." 

It has already been stated that in the intelh'gent behaviour 
of animals under man's teaching he is tho rational agent, they 
his willing slaves. This may be here again illustrated to 
enforce the distinction druwn by Dr. Stout in the above 
paasagQ. Those who have seen a shepherd's dog working 
sheep on a moorland fell, and have taken the trouble to 
ascertain how the results he aces have been attained, will 
appreciate, on the one hand, how well the dog knows and 
responds to the signals of his master, and, on the other hand, 
how completely all initiation is in the master's miad, not that 
of the keenly intelligent dog. Those who merely witness such 
a performance without Inqniiy or investigation will probably 
misunderstand the whole matter. In the north of England 
competitions are not uncommon where, say, three sheep have 
to be driven over a definite course, between certain poets and 
• ■■ Manual of FtyctiDlogy," p. 266. 
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round others, tbrongh narrow passages and into a f 
within a certain time limit. At such a competition s 
depends on two things : iirst, the training of the dog to re- 
spond at once to soma six or eight whistle-signals, often 
accompanied by gestures and movements of a stick j and 
secondly, tho judgment of the shepherd. The signals, given 
in different whistle-tones and inflections, have for the dog 
meaning, Buch as drive straight on, from this side, from that, 
stop, lie down, creep, and ao forth. The dog's whole bosineaa 
is to ohey these signals. And the instant response of a well- 
trained dog is admirable. Bub in the whole proceediag he ia 
merely the executant of his master's orders. He originates no 
important step. And if you listen to the criticisms by other 
shepherda during a competition you will find that they are 
mainly passed on the judgment shown by the master, and 
only in palpable failures in obedience on the behaviour of the 
dog. The intelligent animal ia what he is tmined to be — one 
whose natural powers are under the complete control of his 
master with whom tho whole plan of action lies. 
-^^ Since, then, in the cognitioual field we find no independenli 
evidence of the higher processes, we are bound, in a 
with our canon, to interpret emotional situations on similaj 
principles, unless we find in them outstanding faota which c 
not be explained in this way. 

In considering the pairing situation we urged that t 
framing of an ideal of beauty to which a given suitor e 
preaches, or from which he falls short, ia unnecessary for t] 
interpretation of the faots. We should not in strictness, there 
fore, speak of " an appreciation of beauty " or " a taste for t] 
beautiful " in birds, since auch expressions almost inevitably^ 
imply that these creatures have reached some conception c 
beauty as diatinguiahed from and contruated with ugliness, 
the same time the hen certainly appears to enj'oy the situatioi 
of which the plumed cock, attitudinizing thn8,fonna the centrfl 
of interest— through which he acquires meaning. Althougl 
therefore, there is probably no ideal or standard of beaut 
there ai'e afforded the data in experience from which, were t 
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bird capable of reflection, such an ideal might, in ideational 
Bnblimation, be derived. Before comparison, abstraction, and 
generalization can be applied, in the reflectiye laboratory of 
thought, there mnst be suitable experienoes to form the raw 
material on which thtse rational procesaea can be exercised. 
Long ere, in the course of mental evolution, the correlative 
conceptions implied in the phrase " beautiful or ugly " bad 
taken definite form, perceptual sitnations must have arisen, 
where, by direct appeal to the senses, by t!ie diffused effects of 
stimulation and their accompanying feeling-toue, and by the 
natural satisfaction of mere impulse, the foundations were laid 
of that appreciation of the beautifnl which forms the reflective 
superstructure wc build upou them. Indeed, the pleasure and 
satisfaction attending particular situations, as they severally 
arise, appear to contain the perceptual germs of what in later 
development becomes testhetic appreciation. 

The bird which, having completed its nest, eyes it with 
apparent satisfaction, may well havo the germs of that which, 
when rendered schematic in our thought, we call taste. Dr. 
Gould, indeed, states that certain humming-birds decorate 
their nests " with the utmost taste," weaving into their struc- 
ture beautiful pieces of lichen. And the gardener bower-bird 
collects in front of its bower flowers and fruits of bright and 
varied colours. What meaning these carry in the conscious 
sitnation we do not know ; we can only supjKJse that they 
incidentally contribute to the heightening of the sexual impulse, 
and have been evolved aa a means of stimulation to the bio- 
logical end towards which scsnal selection ia unconsciously 
directed. For it is probable that all the situations with which 
pleasure and satisfaction are in high degree aseociated are, in 
primary origin, closely connected with behaviour directed, 
through natural or se-^tual selection, to some definite biological 
end, or, in brief, with bebayiour of biological value. And it is, 
perhaps, not improbable that the states of consciousness most 
highly toned with strong emotion have their origin in those 
situations which arise amid the pairing, parental, and com- 
paniable relations of animal life. 
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We have abeady said that the companion, aa the nucleus 
of a situation, is a tbin^ which leactB in altogether special nays, 
BO that it becomes differentiated from other things as some- 
thing the meaning of which, and the interest in which, are sui 
generis and unique in tjpe. It becomes the centre of emotional 
situationB, which we ascribe to rivalry, emulation, jealousy, 
and so forth. And we have also drawn attention to the view 
that the genetic oi-der, so far as there is an order, is not first 
the ego and then the alter, but first the mother and com- 
panions and then through tbem the Belf. We learn to know 
oorsclvea only through kaowing others. We must now ask 
the question — a question which must be answered before we 
can toucb on the possible ethics of animals — how far, and in 
what sense, the social animal regards others as of like nature 
to itself, and capable also of like feelings and emotions. 
Stated in this form we must, I think, answer the question in 
the negative. The expression, " of like nature to itself," 
implies that the self has already taken more or less definite 
form, and that the animal infers that, since the alter behaves 
and reacts in like manner to the ego, it also is an ego. This 
is distinctly an act of reasoning. As Clifford phrased it, the 
companion becomea an eject. We can never by direct ex- 
perience become acquainted with the feelings of others, bnt 
we can endow them ejectiveiy with personality analogous to 
our own. 

But, though it is esceedingly doubtful whether any animal 
caa regard its companion as an " eject," may there not be a 
perceptual anticipation of the ideational procesa that comes 
with later-developed reflection ? A decade ago I gave the 
foUowing answer to this questioa : " For myself, I cannot 
doubt that animals project into each other the shadows of the 
feelings of which they arc themselves conscious." * Profeesor 
Mark Baldwin speaks of the stage at which this takes place, 
as the " projective stage " of development. " Now, in t' "~ 
fact," be Bays,t " of herding, common life and arrangemei^ 

• " Animal Life and IntBlligBnce," p. 3iO. 

t " Mutual Developmeiit in iLe OLild and the Race," p. 1; 
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for the protection of the herd, aninuil societies of rariooa kiuda, 
unimal diviaion of labour, etc., — whatever be tho origin of it, — 
we have what eeems to be bqcIi an epoch in auimal life. These 
creatures show a real recognition of one individual by another, 
and a real community of life and reaction, which is quite 
different from the individualism of purely sensational and 
unsocial consciousness. And yet it ia just as different from 
tho reflective organizatiou of human society, in which the 
self^conscionsness and personal volition of the individual play 
the most important role. I see no way of accounting for the 
gregarious instinct anywhere, except on the assumption of such 
a projective epoch of animal consciousness," 

Now, in endeavouring to realize bow the situation feels to 
an animal in this projective stage, the first difficulty we 
encounter is that of divestiug ourselves of those prodncta of 
reflection which characterize our own mental situation ; and 
to avoid what Dr. Stout, in the passage above quoted,* terms 
the psychologist's besetting snare. The second difKculty is 
to graap that, in espericnce, subject and object are inseparable, 
however cleat'ly we may learn to perceive that they are dis- 
tinguishable aspects of that experience. If the subject is 
eventually regarded as that which experieuces, and the object 
as that which le experienced, it is surely obvious that each is 
necessary to the other. But, before these different aspects are 
clearly distinguished, there is, in the perceptual stage of 
mental development, what we may term a distribution of the 
items of experience among the centres of interest. 

In illnstration of the kind of distribution which we may 
suppose to come naturally to an animal, in what Professor 
Biddwia terms the projective epoch, let ua take three animal 
situations : first, a chick pecks at a eoldier-beetlc, and finds it 
uanseoca ; secondly, a hen-bird hears the joyous song of her 
mate ; thirdly, a pnppy in play bites its companion, and 
receives a painful nip in letnrn. Each of these constitutes 
un experience-situation ; assuming that the results of the expe- 
rience are distributed, how may we suppose them to be allocated ? 
* Supra, p. 270. 
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la the first case, the soldier-beetle is the centre o 
ia the Bituation. Ah the eituation develops, the element of 
uauaeouaness is introduced. As Dr. Stout pats it, this is what 
gives the soldier-beetle meaning. Can it be doubted that, 
if there be any distribation, the nauseousness, though it is 
altogether what wo have learnt to call a Bubjective affection, 
attaches itself to the soldier-beetle ? The plain man, un- 
sophisticated by Berkeleyan diBcnssion, says simply, in such 
cases, " The thing is nauseous." And this probably indicates 
the naive and primitive distribution. Turning now to our second 
example, when the hen hears the courtship song the mate is the 
centre of a situation suffused with pleasurable feeling, How 
is the joyonsnesB, again essentially subjective for our later 
thought, distributed ? Surely, if at all, on the mat« who forms 
the centre of interest. This it is which givea him meaning. 
The joy of the hearer is projected on to the singer. Not entirely, 
perhaps ; the hen literally, on Professor James's theory of the 
emotions, feels her heart-beat quickened by ' ~ 

and the delightful ruffling of her feathers. But our aim i| 
not to deny that the germa of the subjective i 
midst of Buch Eituations, but to contend that some at least g 
the joyous character of the situation attaches to the Bon* 
of the singer, that some of the feeling is projected, and tbu 
this is what gives the mate meaning. In our third case, thf 
playful puppy bites his companion, and is sharply bitten i 
I'eturn. Pain enters into the coalescent situation as a whola 
How is it distributed ? In the piu-aseology of association, tin 
nip he gives is closely linked with the pain he receivea. BJ 
coalescence the pain and the nip form parts of the develop* 
situation. But the companion is the centre of interest, 
part of the pain is probahly projected on this centre. Tiu 
such projection actually occurs is wndered probable by sadf 
cases as the following, which was told me some years ago, 
child, whose csact age I have forgotten if I then ascertaine* 
was pricked by a pin, and he Eaid, "Pin 'nrted; poor pin,^ 
It is, indeed, not unlikely that with animals the otitwai-d p 
jeetion of feeling is widely distributed over inanimate, as we! 
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BB aDimate, objects, and that ita daa reEbricbion comes far later 
in development, of wLicli the so-caited pereonificatioa of life- 
lesa things bj saragea may be a relic. In any case, the give- 
and-take of play in yonng animals, and the aftcr-eameat of 
courtship and fighting, -would seem to afford ample opportunity 
for the external and internal distribution of feeling which 
sows tho seed in perceptual life of that which bloBsoma into 
self and alter in the refiective life of ideational thought. 

AlthoDgb, therefore, an animal cannot conceive its com- 
panion aa another self of similar nature, and with liko passions 
to hia own, yet a considerable share of the feeling-element of 
the conscious situation is projected on to that companion as 
the chief centre of interest. And if it be said that this is 
his feeling and not hia neighbour's, the objection will be Been 
to lose its force, bo soon as it is realized that even man has 
no experience of any feelings save his own. The only way we 
can reach fellow-feeling is through aympatby ; and sympathy 
has its roots in the projective process we have endeavoured to 
describe. We endow our neighbours with natures tis sensitive 
to pain and pleasure as our own. Thia is a pre-requiaite to 
the social relationships termed ethical. But when we hear 
people say, and find even Mr. Eomanea putting on deiiberato 
record," that " the fceliuga whicli prompt a cat to torture a 
captured mouse can only be assigned to the category to which, 
by common consent, they are ascribed — delight in torturing 
for torture's sake," 1 venture to think that common consent, 
if such it be, is wrong. As I Baid a dozen years ago,t before 
Professor Groca had so carefully elaborated hia theory of play, 
" the cat or kitten plays with the morae not from innate cruelty, 
but for the sake of getting some httle practice in the most 
important busineBS of cat life. Only man, who has the 
capacity for nobler things, can be cruel for cruelty's sake ; " 
and this is the direction in which Mr. Groos'a opinion ^ tends 
Mr. Romanes might have learnt a lesson in caution 



Ammal luteltigeuoe," p. 413. 
t Ahdanla, Jan., 18S9. Roprmted in 
I ■■ The PUy of Anlmala," p. 122. 
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from his sister, who at first attributed a Bonse of shame t 
capuchin she so carefully studied, but subaequently was led 
to adopt a Bimpler interpretatioa. " He bit me in Beveral 
places to-day," she sayB, in her admirable diary,* " bat he 
Bcemcd ashamed of himself afterwards, hiding his face in hia 
arms, and sitting quiet for a time." She adds, however, in a 
footnote : " On subsequent observation, I find this quietness 
was not due to shame at having bit me; for whether he 
Hocceeda in biting any person or not, he always alts quiet 
and dull-looking after a fit of passion, being, I think, 
fatigued." 

Shame is an ethical feeling. And as we hare brieSy dia- 
cnssed the germs of leathetica in aninials, bo we may now as 
briefly consider the germs of ethics. In its developed form 
ethics is one of the " normative sciences " involving standards 
of right and wrong. It is, as Professor Mackenzie 8aya,t " the 
Ecience of the ideal in conduct." It involvefi a standard of 
"ought," theprodnctof reflection and generalization. Conduct 
is compared with the ideal, and perceived to be either below, 
up to, or perhaps beyond, the normal standard accepted by 
civilized mankind. This involves a judgment ; and so far 
a3 conduct is shaped in accordance with the ideal we attribute 
the guidance to ethical motives. Snch ideals, such judgments, 
and the control of conduct through the play of such motives, 
are probably beyond the mental capacities of animals. Tliey 
belong to the ideational stage of mental development, when 
the conative tendency becomes volitional j not to the per- 
ceptnal stage, when it is impulsive. They do not enter into 
the couscioos situation as it takes form in the animal mind. 
Bebavionr has not in them ac.}uired ethical meaning, since 
in developed etliicB, as normative, snch meaning always has 
reference to the norm, or standard. A real sense of shame 
implies that our acts have fallen below our ideal. 

It may he said that we cannot prove that animals do not 
frame such ideals. But, if wo accept the canon of interpretation 
• Appendii to " Animal IntoUigenoe," p. 485. 
t " Mnmml of Ethics," p. ]. 
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above laid down, what haa to be proved is that they do 
frame them. Is there any case among the hundreds that are 
popularly adduced to show that doga are ashamed of themselves, 
that they possess a sense of justice, that they feel the prick of 
conscience, that on the one hand they know when they have 
done wrong, or on the other haad enjoy a sense of coiiaciona 
rectitude — is there any particular case bo described in the 
popular phraseology of anecdote, which could uot be more 
simply described as the direct outcome ot the coalesccut 
situation, without the introduction of any implied reference 
to a standard of behaviour reached by reflective thought ? 
The pug that haa taken a nap on the drawing-room sofa, leaps 
down and slinks off with a "guilty" look on his master's 
approach. One can surely picture the proviouB situations, and 
be tolerably certain that they contained an element of reproof 
or something more energetic. The poodle that has successfully 
performed bis tricks bounds to his mistress with an air of 
duty well performed. Has he never been petted and patted 
under such cu-cumatance ? Routine in many animals — so 
often creatures of habit — begeta a customary sequence, the 
breach of which is at once f eft. To this I ventured • to 
ascribe the conduct of the turnspit dog reported by Arago. 
Ho refused with bared teeth to enter out of his turn the drum 
by which the spit was rotated. The companion dog was put 
in for a few momenta and then released ; whereupon the dog 
which before had been bo refractory seemed satistied that his 
turn for drudgery had come, and, entering the wheel of hia 
OWQ accord, began turning the spit as uaaal. The bared teeth 
may be here perhaps asciibed to an outraged sense of justice. 
But is it not a more simple, and just as probable, supposition 
that the behaviour was duo to breach of customary routine. 
A trainer with whom I had some conversation on this matter 
pointed out a collie bitch, and said, " If I put her through her 
tricks in the usual order she does them like an angel ; but if 
I try and make her alter the order she snaps and solks like 
devil." 

* "Aniuinl I.ifc and IntelllgODOi?," p. 101. 
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I have elsewhere " espressed my opinion that, Lhonf 
animals may behave in ways which may tend to mislead i 
they do not act with intent to deceive. A dog is described t 
as " showing a deliberate design of deceiviog " because he 
hobbled about the room m if lama and BufEering from pain 
in his foot. Bat may not this be simply due to the fact that 
chance experience had led to a situation through which a 
hobbling gait had acquired the meaning of more petting J 
and attention than usual ? To behave with deceit as al 
deliberate motive implies the idea that the action will be ' 
interpreted aa having a significance different from that which 
it really has. It is only possible on the ideational plane of 
mental development. It implies, too, from the ethical stand- 
point, a conscious departure from the standard of truth. The 
black that is acted has conscions reference and relation to the 
white that is not black. Few, however, will credit animals 
with deceit of this fully conscious and deliberate kind. Like 
the fibs of little children, the apparent deceit of animaia i 
probably merely behaviour which has been associated 
experience with pleasant reaalts. 

The case of shamming sickness, quoted from K. RubSiI 
is thus interpreted by Professor Groos,J And yet he adds,- 1 
" When we see deception used so effectively to serve practirai j 
euds, examples of which are very common, it can hardly b^\ 
doubted that there is in all probabUity more conscioUBaesa of'J 
shamming in play than we have any means of demonstrating." 
And elsewhere in the same work he observes,^ "Many i^l 
grown animal still takes pleasure in the mock comhate that a 
he learned in youth. From a psychological point of view! 
this phenomenon is especially noteworthy, from the fact tbafe. I 
the adult animal, though already well acquainted with red J 
fighting, still knows how to keep within the bounds of play,,f 
and must therefore be consciously playing a rule, makii^ J 

• "Animal Life and Intelligence," p. 400. "Introduction to Com- 1 
pnrative PBjchology," p. 869. 
" Animal Intelligence," 
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believe." I faii, however, to see the justification for the 
"therefore." Surely the difference of behaviour in thia 
example, and in other such examples, is Bufficientlj explained 
as the outcome of diverse situations, without having recourse 
to anything bo psychologically complex as the conscious self- 
illasion of make-believe — intereating and important as this ia 
in the psychology of children. To suppose that a monkey 
who nurses a bit of blanket has any ideas about its being a 
make-believe baby is not to interpret the behaviour of animals 
iu accordance with the cauon we have adopted for our 
guidance. 

To return to the " ethics " of animals. I have urged that 
ethical ideas, properly so called, have ao place iu their psy- 
chology. But just as the pleasure and satisfaction attending 
particular situations, as they severally arise, appear to contain 
the perceptual germs of what in later development becomes 
Ecsthetic appreciation ; so, too, do they also contain the 
perceptual germs of what becomes, through reflection in man, 
ethical approbation. And the situations In which these ethical 
germs must be sought are those which entail behaviour for 
the good of the social community. Indeed, we may go so 
far as to say that the perceptual foundations of ethics are laid 
in the social instincts. The satisfaction or dissatisfaction 
arising from the performance or non-performance of instinctive 
behaviour, evolved for the biological end of the preservation 
of the social community, is the perceptual embryo from which 
conscience is developed. Professor Mackenzie has indicated 
the ambiguities iu the use of the terni " conscience," " It is," 
he says," "sometimes used to express the fundamental principles 
on which the moral judgment rests ; at other times it expresses 
the principles adopted by a particular individual ; at other 
times it means 'a particular kind of pleasure or pain felt 
in perceiving our own conformity or nonconformity to 
principle.'! ^bis last seems to mc," adds Mr. Mackenzie, 

* " Mannal of Ethics," pp. 285, 286. 

t Starcke, Memationcd Journal oj Elhiei, vol. U., DO, 3 (April, 18Q2), 
{1.348. 
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"the most convenient acceptation of the term, except that 
I should prefer to say simply that it is a feeling of pain 
accompanying and resulting from our nonconformity to 
principle." According to this definition the existence of a 
principle or ideal is presupposed ; and the fact that Professor 
Mackenzie lays stress upon the pain of nonconformity, shows 
that the ideal is a high one. In the case of the animal, 
however, such an ideal of right conduct has probably not 
taken form. But Mr. Mackenzie also speaks of the " quasi- 
conscience" begotten of custom. This comes nearer to the 
feeling which animals may be supposed to have when their 
behaviour does not accord with that which through instinct 
or habit is the usage of the community. And if, as seems 
to be shown by observation, animals sometimes punish the 
breaches of such usage — ^when, for example, cats punish their 
kittens for uncleanliness — the quasi-conscience will assume a 
more developed form. 

We may say, then, that the perceptual data are given in 
animal experience from which, in ideational sublimation, ethical 
ideals may be derived by a process of reflection and generaliza- 
tion. As in the case of aesthetics, so in that of ethics ; long ere, 
in the course of mental evolution, the correlative conceptions 
implied in the phrase " right or wrong " had taken definite 
form, perceptual situations must have arisen in which 
behaviour carried with it the feelings of satisfaction or the 
reverse which laid the foundations of that approbation of the 
right which forms the superstructure we build upon them by 
the exercise of reflective thought. 



V. — ^Thi Evolution of FEELiua and Emotion 

"Whatever conditions," says Dr. Stout,* "further and 
favour conation in the attainment of its end, yield pleasure. 
Whatever conditions obstruct conation in the attainment of 

♦ "Manual of Psycliology,*' p. 234. " Diflpleasure " here means the 
feeUng attitude antithetical to ** plcaBure." 
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"fta end, are BonrceB of diapleaHure. This ia the widest gene- 
ralization whicli wo can frame, from a purely psychological 
point of view, b3 regards the conditions of ploaaare and dis- 
pleasure respectively." Here Dr, Stont seems carefully to 
avoid the commonly accepted and mach advertised conclusion, 
that pleasnre and pain (to nse this more familiar word as 
the antithesis of pleasure) are themaelvea the end of conativo 
endeavonr. And he Is so far right that they by no means 
constitute the sole or indeed the primary end of all conative 
process. Attention ia a conative act ; hut its primary end 
is not pleasure, but rather, as Dr. Stout says," the fuller 
presentation of the object. No doubt this brings pleasure ; 
but the fuller preseutatiou comes first, and carries the pleaanro 
with it, loatinctive response to felt Htimulos falls within the 
conative attitude. In it there is that "inherent tendency 
to pass heyond itself and become something different," which 
Dr. Stont assigns to conation as its chief characteristic. But 
the end is not pleasure, but simply the instinctive behaviour. 
And if we say that the attainment of this end does bring 
satisfaction, which is a form of pleasure, Dr. Stout would 
probably reply that this is rather a result of the process than 
its true end. 

Now, in such cases, what we are really dealing with is a 
class of organic processes having conscious accompaniments. 
No doubt the conscious accompaniments are of importance ; 
they certainly cauBot be negli:cted by the psychologist : but 
their feeling-tone does not constitute that which makes 
instinct run its course. And 1 have introduced the subject 
for present discussion in this way to reinforce what has already 
been repeatedly urged in the foregoing pages, that individual 
behaviour, in its first intent, ia a biological legacy with enda 
predetermined through heredity. The inherent tendency to 
pass beyond itaelf and become something different, which for 
the old psychology was a heaven-sent impulse, or, as Addiaoa 
said, " an immediate impression from the first Mover and the 
Divine energy acting in the creatures," becomes for the new 
• Op. cii., p, C5. 
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thus already predetermined has feeling-tone, both as procesB 
and in its resulting conacionsnesa, and this feeling-tone serves 
to modify, through the situation it introduces, fntnre be- 
haviour, and thus, in a sense, affords a new end to subseqnent 
conation. 

" Life," wrote James Martineau," " is a cluster of wants 
physical, intellectual, affectional, moral, each of which may 
have, and all of which may miss, the fitting object. Is the 
object withheld or lost ? there is pain : ia it restored or 
gained ? there is pleasure ; does it abide or remain constant ? 
there is content. The two first are cases of disturbed equi- 
librium, and are so far dynamic that they will not rest till 
they reach the third, which is their posture of stability and 
their true end." This is an adequate description of the 
essential features in conative process. But in genetic pre- 
cedence, as in individual deyelopment, the physical wants 
come first, and, at the outset of behaviour, the satisfaction or 
content is not and cannot be foreseen, since it has never yet 
entered into experience. To adopt a distinction suggested by 
Professor Mackenzie,! the conation is purposive, since we see 
that an end is involved, but not purposeful-, since there is no 
definite consciousness of the end aimed at. But when experi- 
ence has introduced feeling-tone into the situation, we may 
say that this, in a sense, introduces a new end to subsequent 
behaviour. 

Mr. Herbert Spencer has said J that pleasure is that which, 
we seek to bring into consciousness and retain there; pain, 
that which wc seek to get oat of consciousness and keep out. 
May we assert, then, that, in the modification of behaviour 
due to experience, the pleasure to be gained or the pain to bo 
avoided ia the psychological end ? Certainly not without 
qualification, nnltsa we be among those who are content to 
accept any form of worda which gives a general sort of notion 

• " Types of Ethical Tlieory." vol. ii,, f. 350. 

t " Manual of EthioB," p. 85. 

t " Principles of Psjoliology," yoi. i., pt. ii,, i 
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of the kind of thing which we suppose 13 meant, and which is 
probably more or less correct. We want here and now to 
get clear ideas, and to express them with some approach to 
accuracy. To say that pleasure is the psychological end of 
intelligent behaviour is to pub the matter too Bubjectively 
and in too abstract a form. Professor Mackenzie has clearly 
indicated the amhignity in the word " pleasore." " Pleasure," 
he says,* " is sometimes understood to moan agreeable feeling, 
or the feeling of satisfaction, and sometimes it is understood 
to mean an ohjeet which gives satisfaction. The hearing of 
music is sometimes said to be a pleasure, but of course the 
hearing of mnaic is not a feeling of satisfaction ; it is an 
object that gives satisfaction. Generally, it may be observed 
that when we speak of ' pleasures ' in the plural, or rather in 
the concrete, we mean objects that give satisfaction ; whertas 
when we speak of ' pleasure ' in the abstract, we more often 
mean the feeling of satisfaction which sucli objects bring with 
them." May we not go a step further, but entirely in the 
same direction, and say that pleasure is a constituent part of 
the concept self as an object of thought or desire ; that its 
proper sphere is in the ideational consciousness ; and that, as 
we interpret the animal mind, it has no place as such therein ? 
The hedonist regards pleasure as the most excellent and dis- 
tinctive charaeLeristic of his ideal self and Ids ideal community. 
But animals have not risen or fallen to the level of hedonism. 
Pleasure is not for tbem a lootire of conduct, though nice 
objects, as such, are attractive, and through them impulse 
acijuires direction and force. 

If, in auimal psychology, we are to use the words pleasnre 
and pain (as the antithesis of pleasure) — and they seem 
more properly to belong to a plane of mental development to 
which animals probably have not attained — wo may say that 
the pleasure or the pain which attaches to any ceutre of 
interest in the situation is that which gives it attractive or 
repellent meaning j it furthers conation either towards or, 
OS Hobhea wonld say, fromwards. But if we put the matter in 
• ■' Moniinl of Ethics," p, 12. 
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this somewhat abstract form, let us keep in view, if it be o 
in the backgrouad of our thought, the kiud of concrete 
example which may be addcced in its illustration — ^the dog 
with hia attractive bone, the kitten that has rac!^ off at sight 
of him, the cock-sparrow with trailing wings hopping after 
his mate, the falcon stooping on her quarry, the rabbit diving 
into hia burrow at sight of the fox, and so forth. If we 
have such cases in view, where the centre of the situation 
has acquired or is acqniring meaning, a meaning which in 
large degree attaches to the external nucleus of the situation 
with only the germs of subjective reference, we may, perhaps 
summarize the position by sayiiig that in each case some 
pleasure to be gaiued or some pain to be avoided is the psy- 
chological end of conation. 

But in each case the conation bas also a biological end — 
the preservation and conservation of the race. " An animal," 
said Darwin,* " may be led to pnrsue that conrse which is most 
beneficial to the species by suffering, such as pain, hunger, 
thirst, or fear ; or by pleasare, as in eating and drinking, and 
in the propagation of the species ; or by both combined, as in 
the search for food." The important point here to notice ia 
that the two ends agree— the psychological end of the attain- 
ment of pleasure and the avoidance of pain, and the biological 
cud of race presei-vatioa. Under the joint iofluence of plea- 
sure and pain, the needle of animal life sets towards the pole 
of beneficial action. 

This consonance of end was iu old days ascribed to the 
beneficent foresight of the Creator. The modern view, that 
it is a product of evolution, does not necessarily ascribe it to 
any other ultimate caose. For many still pionsly bold that 
evolution ia only a name which we give to the method of 
creation. And there is not a fact or generalization in science 
by which such a conclusion can be disproved, for the premises 
lie outside the field of scientific inquiry. But the consonance 
of end ia, for science, a remarkable fact, and one worthy of 

attentive consideration. 

• ■' Life Emd Lettera," vol. i,, p. 310. 
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_ We have already seen that, if the claim for the inheritance 
of acqnii'ed charHCters be, on the evidence, judged unproven, 
and if instinct cannot be ascribed to transmitted habit, or re- 
g^arded as a legacy of that which has been ancestrally acquired, 
the only scientific explanation of instinctive behaviour is one 
which involves the principle of natural selection. But no one 
doubts that, in the course of experience, animals acquire modes 
of procedure which are beneficial to the race. This is well seen 
in the play of animals as interpreted by Professor Groos. Now, 
why do animals play ? From the jsychological point of view, 
because they like it ; from the biological point of view, because 
they thus gain practice and preparation for the serious business 
of their after-life. But why do they tike it ? because, under 
natural selection, those who did not like it, and therefore did 
not play, proved unfit for hfe's struggle, and were eliminated, 
Suppose that an animal were born with a rooted hereditary 
aversion to everything nutritions and an inherited hunger for 
auything harmful and unfit for food. What chance would it 
stand of survival ? Hereditary likes and dislikes detei-miuQ 
the general course of acquired behaviour, just as hereditary 
nerve-connections determine the course of instinctive behaviour, 
Wbereui, then, lies the difference between the two ? In the 
fact that in the one case the nerve-connectionB are transmitted 
ready-made, while in the other they result from association or 
coalescence in the course of individual life. But in both cases 
the pursuit and attainment of the beneficial brings satisfaction. 

Now, the consonance of end has long been regarded as an 
ine^-itable deduction from the hypothesis of evolution. "That 
pains are correlatives of actions injurious to the organism," 
wrote Mr. HerbLTt Spencer in his " Principles of Psychology," • 
" while pleasures are the correlatives of actions conducive to its 
welfare, is an induction not based on the vital functions only. 
It is an inevitable deduction from the hypothesis of evolution, 

t races of sentient creatures conld have come into existence 
r no other conditions. Those races of beings only can 

■ Vol. 1; pt, ii., ch. ix., § 121. I quale riom the raltmblo " Epitome " 

paced by Mr. Uovrard CuUinB, p. 2H. 
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ived in which, on the average, i^eeatle 
feelings went along with activities conducive to the maiutenanca 
of life, while disagreeable and habitoally avoided feelings went 
along with activities directly or indirectly destructive of life, 
and there must ever have been, other things being equal, tbe 
most numeroua and long-continued survivals among races in 
which these adjuatmenlfl of feelings to actions were the best, 
tending ever to perfect adjuatment." And he safeguards the 
position by adding : " It is frequently taken for granted that 
the beneficial actions secured must be actions beneficial to the 
individual ; whereas the only necessity is that they shall be 
beneficial to the race." 

This aspect of the consonance is now quite familiar ; but 
let c8 carefully note how completely dependent it is on natural 
selection. Mr, Herbert Spencer's t^timony is especially valu- 
able, since he has always laid much stress oa the hereditary 
transmission of acquired characters and still holds * " that the 
inheritance of functionally-caused alterations has played a 
larger part than Darwin admitted even at the close of his life ; 
and that, coming more to the front as evolution has advanced, 
it has played the chief part in producing the highest types." 
Now, in these types we certainly find a wide range of coiisonanca 
between the psychological and the biological ends of behaviour ; 
o! which the phenomena of play may again be adduced as an 
example. Heuce the special value of Mr. Herbert Spencer'a 
testimony to the part played by natural eelection in establish- 
ing the consonance. " Only those races of beings," he says, 
" can have survived in which, on the average, agreeable feelings 
went along with activities conducive to life ; " and again, " The 
most numerous survivals must ever have been among races in 
which these adjustments of feelings to actions were the best." 
The streaa is here laid on the survival of those in which the 
consonance has obtained ; the elimination of those in which it 
was absent : that is to say, on natural selection. And where 
else can it be laid ? It is not the sort of thing which could be 
lose that, as we suggested above, an animal were 

"Piinciples of Diologj,'' revieudand enlarged edit. (ISQS), p. 
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bora with a rooted hereditary averaion to everything nutritious 
and an inherited hnngL-r for anything harmful and unlit for 
food. Under what conceivable conditions could such an animal 
acquire a complete change of ita afft'ctive nature ? Animals 
like thin;^ or tliey do not like thorn ; only to a very limited 
extent, if at all, under natural conditiouB, can thej learo to 
like them. We, indeed, can in some degree learn to take 
pleasure in thnt which at first, and hy nature, is distasteful j 
but we do HO by some external constraint, or from some motive 
of ideational origin. We put pressure upon ooraelves, or have 
pressure put upon na, lepeatodly to perform some irksome task ; 
we fall into routine and cuatoni ; and the pcrformauce becomes 
Eo far second nature that its discontinuance produces an un- 
comfortable sense of something lacking iu the daily round. 
Perhaps domestic animals learn to like the good of!iceB we force 
them to perform for us. But here we have the element of 
external constraint, which is wholly, or almost wholly, absent 
under natural conditions. And there is no evidence that such 
acquired likings are inherited. That, however, is another 
question. Our present point is that, under nature, the condi- 
tions of such acquisition are lacking ; bo that, there being no 
aoqnisitioa, there is, in this case, nothing acquired to be 
transmitted. 

But, so far as beharionr is concerned, "functionally 
caused alterations " are those due to the exercise of intelli- 
gence, by which the behaviour acquires direction and character 
in rerereuce to the meaning introduced into the situations. 
See, then, the position to which we are logically driven. The 
acquisition of that whiuh has beneficial value in behavionr 
depends on a oonsonanoe between psychological and biological 
end. But this consonance is dependent on survival, and, 
apart from special creation, or some kindred hypothesis such 
as LeibattEian harmony, can be due to nothing else. Even if 
we grant, therefore, that the effects of AC(|uisition are inherited, 
the conditions of benefieiul acquisition are dependent on 
natural selection. And thus tho inheritance of acquired 
characters, which is so oft«n urged as a principle of evolution 
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indepL-iident of natm'al Belcotiou, is, bo for as intelligent 
behaviour is concerned, indirectly, if not directly, due to this 
very natural Bcleetion of which it is said to be independent. 
Surely, under these circumstances, the hypothesis in qnealion 
may be said to be not only unproven, bat altogether un- 
necessary. 

And what is true of those diverse feelings which we grotip 
under the concepts pleasnre and pain respectively, is true also 
of those more complex dispositions which we call emotional — 
nsing tbia term in a broad and comprehensive sense. We say 
that in thtir primary manifestations they are instinctive ; and 
they certainly seem to accompany organic behaviour dne to 
co-ordinated reHex actions. But the emotion, as instinctive, is 
a matter only of its first occurrence. In the course of ex- 
perience it enters iuto conscious Bitaations, the centres of 
interest in which have acquired meaning. 

Take a particular case.* Tonr dog ia dozing on the lawn 
in the sunshine. Snddenly he raises his head, pricks hia ears, 
sccntB the air, looks fijiedly at a gap in the hedge, and utters a 
low growl. Place your hand on hia shoulder, and you will 
find that hia muscles arc all a-tremble ; on hia ribs, and yon 
will feel how strongly hia heart is beating. Soon the growing 
excitement leads to vigorous action, and he darts through the 
gap. You follow him across the lawn, look over the hedge, 
and see him facing his old enemy, the butcher's cur. They 
are moving slowly past fach other, head down, teeth bared, 
hack roughened. You whistle softly. Such a call would 
generally bring him bounding to your feet ; but now it is 
apparently unheard, at any rate unheeded. The two dogs 
have a short scufBe, and the cut slinks off. Your dog races 
after him ; and he flees, yelping. The situation is over. Spot 
returns, wagging his short tail, jumps up at you playfully, 
and then lies down again on the grass. But now and then, 
for ten minutes or so, he raises hia head and growls softly. 

Let us briefly analyze the dog's condition and actions, 

reading into them, conjecturally, the accompaniments ia 

• Fiom " Animu,! Life and Intelligtiii'e," p. U32 



) lies on the lawn, lie reoeires a sense- 
stimulus, auditory or olfoctorj'. It Iiels already acquired 
meaning, from many a tuaalo with the butcher's cur. It 
has ot^antc effects, and it generates a conscioaa sitoatiou 
which lias acquired (soniplexity through coaleacenco. As the 
result of this situation the bead is raised, the ears pricked, and 
so on. The dog is on the alert. His atteotion is aroused. 
The EQuscles of neck, eyes, ears, are brought into play iu sucb 
a way as to bring the senses to bear on I he exciting object. 
He probably sees the ear through the gap in the hedge. The 
muscles of the frame are innervated so aa to be in a state of 
preparation to act rapidly and forcibly. At the same time the 
vaso-CQotor system is disturbed, the heart-beat is quickened, 
respimtion is altered ; there is probably hardly an organ in 
the body which rejuaios unaffected. Thou the dog rashes 
through the hedge, and stands with bared teeth before hia 
antagonist. A whole set of appropriate muscles are now 
strongly innervated. There is, perhaps, a double innervation, 
stimulating to activity and yet restraining from action. Ha 
bares his teeth and growls deeply. Attention is so concen- 
trated that he heeds not, perhaps does not hear, his master's 
whistle. He is keenly on the alert. The blood-system, respi- 
ratory ot^ns, and all his inner machinery are stiU pulsating 
with nervous thitUs ; his t>ack is up. Then he sees his chance, 
and flies at hia opponent. Much that be has learnt in play, 
and all that he has learnt in earnest, comes to his aid in the 
short angry scuftic. And what we caU bis emotion of anger 
spars him on to the flght ; the cowardly do^ in which this is 
lacking or is replaced by fear is spniTed to flight. Each may 
contribute to self- preservation, but in different ways. 

Now, we shall not attempt to determine how the distinc- 
tively emotional elemeuts arise. Some think they arise by a 
sort of irradiating nervous diffusion in the nerve-centres as 
a direct r^ult of the originating stimulus. Mr. Rutgers 
Marshall regards them as due to the motor activities in fight 
ot flight J Professor William James contends tliat they liave 
their source in the visceral affections of heart, lungs, glands. 
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and so forth ; Professor Lange attributes them to vaso-motor 
effects. The problem is a difficult one, and hard to determine 
by experiment ; for we have to deal with a matter of primary 
genesis, of how they are at the outset introduced into the 
conscious situation. Experiments on animals which have 
already gained emotional experience cannot decide the ques- 
j tion of genesis. Professor Sherrington, for example, has 

shown * that, after severance of the spinal cord in the lower 
region of the neck, and of the vagus nerves, by which " a 
huge field of vascular, visceral, cutaneous, and motor re- 
action " were " deprived of all connection with the nervous 
centre necessary to conscious response," " the emotional states 
of anger, delight at being caressed, fear and disgust were 
developed with, as far as could be seen, unlessened strength." 
But the avenues of connection were closed after the motor and 
}} visceral effects had played their parts in the genesis of the 

jj emotion on the hypothesis that the emotion is thus, generated. 

Although new presentative data of this type were thus excluded, 

their re-presentative after-effects in the situation were not ex- 

ij eluded. It is, moreover, an essential part of Professor James's 

doctrine, as I provisionally accept it, that the " expression " and 
the visceral and vascular efforts are independent results of stimu- 
lation in certain ways, and that these independent results are 
j? conjoined through natural selection. Suppose we sever the 

!i connection through which the one takes effect, there is no 

\\ reason to expect that the manifestation of the other would 

I cease. Professor Sherrington cut off the channels of com- 

munication with the visceral and vascular apparatus: if the 
channels of expression remained open there is no reason why 
such expression should cease. 

We need not, however, for our present purpose, attempt to 
ascertain how the distinctively emotional characteristics arise. 
It is sufficient that they are presumably present in the situa- 
tion. Now, as Dr. Stout well points out,t the emotions 

♦ " Experiments on the Value of Vascular and Visceral Factors for 
the Genesis of Emotion," Proc, Boy, Soe.^ vol. Ixvi., pp. 390-403 (1900). 
t " Manual of Psychology," p. 288, 
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generally presuppose the existenco of certain specific ten- 
dencies. " The angei" pvoducad in a do* by taking away its 
booe presapposeB the specific appetite for food. The angec 
produced in it by interferiag with its young presupposes the 
specific tendency to guard and tend its ofEspring. So tUe 
presence of a rival who interferes with its wooing causes 
anger because of the pre-existencc of the sesual impulse." In 
genera), wo may say that emotional states are, under natural 
conditions, closely associated with behaviour of biological 
Talne — with tendencies which are beneficial in self-preserva- 
tion or race-preservation — with actions that promote survival, 
and especially with the behavionr which clcsters round the 
pairing and parental instincts. The value of the emotions in 
animals is that they are an indirect means of furthering sur- 
Tival. But how has the close association between emotioDal 
condition and the biological end it furtliers been established ? 
Again, we must «ay that under natural conditions it is not the 
sort of thing which could be acLjnired. And again we mnst 
urge that natural selection through survival is, apart from 
some theory of pre-established harmony, the only hypothesis 
in the field on which the close association can be explained. 

There is one more point to which attention may bo drawn. 
If there be one thing, and there certainly are not many, on 
ivhich all writers on the emotions are agreed, it is as to their 
vagueness. They do not readily submit to definition, and 
cannot he described in a sentence. This is not dne to any 
indefinitoness of biological end, nor to much indefiniteness in 
the mode of " expression ; " it is due, rather, to an inherent 
dimness and hazimisa of pajchological outline. We seem 
unable to focus them and get a clear-cut result. This is, no 
donbt, in part due to the complesitj of emotional states. But, 
may it not be largely due to the fact that there is no necessity 
for definiteness ? They fulfil their purpose just as well if they 
are \"aguc. It is quite necessary for the dog to have a clear- 
cut impression of his antagonist ; and, on the cognitive side 
of conscionsneas, meaning must be in some degree definite 
to be of real value. But, so long as the emotion raises the 
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temperature, so to speak, to the boiling-point of vigorous 
action, it matters little what the psychological source of heat 
may be. If this be so, we should expect an emotional vague- 
ness, since natural selection puts no premium upon emotional 
definiteness. And from this it follows, as a corollary, that, 
whereas we may infer that an animal's perceptual products are 
probably closely similar to our own, since sight, touch, hearing, 
smell, and taste are of value in so far as they convey definite 
meaning, in interpreting their feelings and emotions we 
have less secure grounds of inference, since all that is requisite 
is that there should be a sufficiently high emotional tempera- 
ture to afford the conditions for definite and vigorous action. 

In conclusion, then, we may say that the primary purpose 
of the evolution of feeling and emotion is to promote beneficial 
behaviour, and that the observed consonance of the psycho- 
logical end of attaining satisfaction, and the biological end of 

« securing survival, seems to be due to natural selection — is, 

indeed, scarcely explicable on any other naturalistic hypothesis. 
A word of warning may be added. We have repeatedly 
spoken of biological and psychological ends. By this we mean 
what seems to the observer, as an interpreter of natural pro- 
cesses, the purpose and object of their existence. But the 
word " end " is often used in such a way as to imply foresight 
and contrivance on the part of a rational being. We have 
not used it in this sense. Whether the whole of nature, in- 

</ eluding animal behaviour, is driven onwards to definite ends 

by an underlying Cause, is a metaphysical question. It is not 
one on which science has any right to express an opinion one 
way or the other. Science deals with the phenomena ; the 
causes of their being lie outside her province. 
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CHAFTEK Vn 
THE EVOLUTION OF ANIMAL BEHAVIOUR 
I.— The PHYeroLoo-ioAL Aspect 
At tlie outset of our inquiry, we used the word " behaviour " 
in a wide and compreheuBive seuse. Thoa broadly used, I 
Eiiid, the term in all cases iudicatca and draws attention to the 
reaction of that which we speak of as behaving in reaponse 
to certain surrounding forces or circnnostances which evoke 
the behaviour. The behaviour of living cells is dependent on 
changes in their environment ; that of deciduous trees, oa 
they put forth their leaves in the spring or shed them 
in the autumn, is related to the change of tlie season ; in- 
stinctive, intelligent, and emotional behaviour are called forth 
in response to those circamstancoa which exercise a constrain- 
ing influence at the moment of action. Used in this com* 
prehenaivc sense, the term " behaviour " neither impliea nor 
excludes the presence of consciouaneaa. We know from onr 
own experienee, however, that consciousneaa does in some 
cases accompany behaviour, and we infer that in many other 
caaes it may be present. But we need a criterion of its 
presence to guide our inferences, and this criterion we found 
in the ability of living beings to profit bj experience. In 
Dr. Stout's phraseology, if a tiling seems to acquire meaning 
for anch a being, and the behaviour ia gnided in accordance 
with such acquired meaning, we infer the presence of con- 
sciousness as supplying conditions effective in determining 
its course. Still this does not exclude, nay, rather it pre- 
supposes, the presence of sentience at a lower stage of evolution, 
29S 
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a sentience which is as yet ineffective since the process of 
conscious coalescence has not begun, or has not been carried 
far enough. 

In foregoing chapters we have constantly held the problems 
of evolution in view, and in special sections directed attention 
to them. But the subject is so central to modem thought and 
discussion, that some further consideration of certain aspects 
of the evolutionary process and products will fitly serve to 
bring our inquiry to a conclusion. 

"We must accept, as a datum from the physiological point 
of view, the fact that protoplasm does respond to stimuli, — that 
it possesses the fundamental property of irritability. It is a 
substance that is in a state of unstable equilibrium. Its ten- 
dency to pass to a condition of more stable equilibrium is that 
in and through which organic behaviour in its very simplest 
expression is possible. And this, with progressive complication, 
runs through the whole gamut of animal behaviour, and 
eventually passes over into the sphere of consciousness. " The 
tendency to equilibrium," writes Dr. Stout,* " is the physio- 
logical correlate of what on the psychical side we call conation, 
— the striving aspect of consciousness." But, protoplasm at the 
outset— or as near the outset as we can get — is, in technical 
phrase, differentially responsive. The nature of the stimulus 
and the nature of the conditions decide what the nature of 
the response shall be. And even in that jelly-like speck of 
living matter, the ^Jw^Ja, the responses conspire to a biological 
end. If they did not so conspire, we should not have the 
phenomena of life. The mere act of living, building up from 
y food-stuff and oxygen an unstable substance which "ex- 

plodes" and contracts under stimulation, implies that the 
processes which thus conspire are related in such a manner as 
to fulfil and secure their end. In higher unicellular animals, 
such as the Paramecium, the relations are less simple ; but in 
them the continuance of that sum of organic behaviour which 
we call life, is secured only on the condition that these less 
simple relations are duly preserved, and that the vital processes 

♦ " Manual of Psychology," p. 132. 
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conspire with sufflcient unity of biological purpose. And 
when we pass to the higher creatures in which many cells 
unite to form one anima], the very word "unite" indicates 
that the vital processes of all must conspire with snificient 
miily of biological pnrpose to inaure the continued life of the 
whole. 

Now, in all the higher and more active animals a nervona 
system is developed, which has for its purpose and end the 
preservation and furtherance of unity amid circumstances of 
progressively increasing diversity. And in the course of its 
evolution an added means of preserving and farthering the 
essential unity ia provided in consciousness, which, through the 
coalescence of scattered units of Bentience, leads behaviour to 
acquire a new and higher unanimity of purpose. Thna a 
mental evolution is engrafted on the oi^uic evolation which 
precedes it. But every step in thia mental evolution presup- 
poses a step in organic evolution. And such is the complexity 
of structare and process in all the higher animals that much 
of the business of behaviour is relegated to quasi-independent 
nervous centres, which perform thia business automatically, and 
will continue to perform it, with much subsidiary unity of end, 
when they are left to themselves and aU connection with tha 
BEipremely unifying senaorium has been severed. 

Before proceeding to give some eiamplea of this fact, and 
to indicate its bearing on our interpretation of behaviour, it 
may be well to state distinctly that no attempt is or will be 
here made to trace in detail the course of the evolution of 
animal behaviour through the ascending grades of life, nor, 
indeed, to prove that there has been any such evolution. 
Evolution by natural genesis is here assumed as the only 
hypothesis with which science has any concern. If it be false, 
then have the labours of workers and thinkers, since Darwin 
and Mr, Herbert Spencer worked and thought, been vain. 
Special creation is not a scientific hypothesis, but a reference 
of biological and mental phenomena to an ultimate cause, 
which lies beyond and altogether apart from the scope of 
scientific inquiry. The fundamental assumption of the man 






298 THE EVOLUTION OF ANIMAL BEHAVIOUR 

of science is, that any natural event he may select for detailed 
study has natural conditions and antecedents. And it is only 
in such detailed study — taking this or that particular occur- 
rence and endeavouring to ascertain what were its related 
antecedents — that advance in the evolutionary interpretation 
of nature can be secured. 

Such advance has been secured by the labours of those 
physiologists who have established by careful experiment the 
quasi-independent action of subsidiary nerve-centres as con- 
stituents of the nervous system as a whole. In such animals 
as the crayfish and the lobster the central nervous system 
consists of a chain of "ganglia," or nerve-knots, which are 
connected together by nerve-strands. If these strands be cut 
between the thorax, which carries the walking limbs, and the 
abdomen or hinder portion of the body, the nerve-connection 
between these parts is severed. If the forepart be irritated 
through its sense-organs, the limbs of that part will respond ; 
but, whereas an unmutilated crayfish, subjected to such irrita- 
tion, would give a vigorous flap of the tail, this does not take 
place in the crippled animal.* Still, if the abdomen be 
irritated, it will respond by a strong and swift contraction. 
The two portions of the body are each capable of acting 
independently with well co-ordinated movements, but no longer 
of working together with unity of purpose. In the hinder 
portion the abdominal limbs, or swimmerets, all swing back- 
wards and forwards simultaneously with rhythmic strokes ; 
they act in concert. Sever now the connections between their 
ganglia, and each pair of limbs will continue to swing 
rhythmically but not with concerted rhythm. We have isolated 
a number of quasi-independent centres, and rendered them 
really independent. Each is concerned with its own proper co- 
ordination, but can no longer combine with others in a wider 
oo-ordination. Mr. Hyde t has shown that in the king-crab, 

♦ See Huxley's book on " The Crayfish," in the International Science 
Series, p. 108. 

t Journal of Morphology^ vol. ix. Quoted by Professor 0. S. 
Sherrington in The Marshall Hall Address, " On the Spinal Animal " 
(reprinted from Medico-Chirurgical TransactionSf vol. 82), p. 4. 
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'mulus, when the nerve-chain is severed just in front of the 

Bbdominal region, the rhythmic respiratory movementB of the 
nbdominal segments still proceed regnlarly and co-ordinately. 
Even when only a fi'action of the nerve-cord, separated by 
Beverancea in front and behind, ia left, correspoDdlng with a 
single abdominal segment, the rhythmic action of that segment 
continnes ; but it is no longer synchronous with that of 
adjacent segments similarly isolated. 

It will probably not be contended that the co-ordinated 
rhythm of the isolated segment in crayfish or king^;rab is any- 
thing but a bit of organic and physiological behaviour. 
Whether it be accompanied by conscioosness — a bit of con- 
Bcionsnoss isolated from other bits — we do not kuow ; but we 
have no grounds for supposing that the rhythmic behavioar is 
guided by consciousness. And when, as Dr. Carpenter pointed 
out half a centniyngo, a water-beetle, from which the " brain " 
has been removed, swims forwards if placed in water, we must 
surely regard the co-ordinated progi'essioti as organic behaviour, 
whatever view we may hold with regard to a conEciousnoss 
which in such a case is in a very literal sense a divided 



In these invertebrates the central nervous system is obvionsly 
segmented — one can distinguish the ganglia and their con- 
necting nerve-strands. In the vertebrate the brain and spinal 
cord form a continnona mass of nerre-tissne without obvious 
segmentation. But the pairs of spinal nerves, each nerve with 
its afferent and efferent " root," indicate a really segmented 
condition, though in the cord itself the segments so run 
together and overlap that they cease to be externally obvious. 
And there is a certain, though limited, amount of overlap in 
the distribution of these segmental nerves. Still, well co- 
ordinated responses occur when comparatively short portions 
of the spinal cord are isolated by severance from the rest. In 
the male frog, especially during the breeding season, a clasping 
reflex is produced by stimulating the dark swollen pads on the 
inner side of the hand, and this, as Goltz has shown, is 
hibitcd when all tlie central nervous system has iieen destroyed 
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save the segments to which the nerves for the arms proceed. 
** Similarly,'* writes Dr. Sherrington,* " in the cat and monkey, 
the reflex wagging of the tail persists when behind the spinal 
transection only the sacral region of the cord is left intact." 
When the spinal cord of the dog is severed, so as to isolate 
that portion which is concerned with movements of the hinder 
part of the body, pressure on the pad of one hind-foot usually 
produces, not only a lifting of that leg, but also an extension 
of its fellow — that is to say, a co-ordinated response of the two 
limbs. But in the case of the vertebrates, more than in that 
of the invertebrates, the co-ordinated response of an isolated 
part of the central nervous system seems to lack the furtherance 
of its action, which normally comes from the higher centres 
from which it has been severed. " The spinal reflexes signifi- 
cant of progression seem," says Dr. Sherrington,! "to con- 
tribute chiefly towards preparatory posture in readiness for the 
onset of action executed by the musculature under the driving 
of higher centres. Thus the well-known reflex spinal posture 
of the frog is flexion of the hind limbs, the extensora of the 
joints being taut and ready for the jump. The spinal reflexes, 
which in their results approximate most closely to the normal 
reactions of the unmutilated individual, are those connected 
with the pelvic and abdominal viscera," many of which "are 
executed as spinal reflexes in a manner presenting little or no 
physiological defect from the normal. And if the bulb " — ^the 
continuation of the spinal cord within the skull to form the 
basal portion of the brain — " be included with the spinal cord, 
and these together, including their nerves, be isolated from the 
rest of the nervous system, the animal as regards its visceral 
life, including that of the heart and lungs, is practically intact." 
Huxley graphically describes the actions of a frog from 
which the cerebral hemispheres have been removed. " If that 
operation," he says, J " is performed quickly and skilfully, the 

♦ « The Spinal Animal," p. 5. 
t Op. city p. 23. 

X " Collected Essays," vol. i., essay on " Animal Automatism/' p. 
224. 
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frog may bo kept ie a state of full bodily vigour for mouLlis, or 
it may be for years ; but it will sit uumoved. It sees nothing ; 
it hears nothing. It will starvo sooner thaa feed itself, 
although food put into its mouth ia swallowed. On irritation, 
it jumps or walks ; if thrown into water it awims. If It be 
put on the hand it sits there, crouched, perfectly quiet, and 
would Hit there for ever. If the hand be inclined very gently 
and slowly, so that the frog would naturally tend to slip off, 
the creature's fore pawa are shifted on to the edge of the hand, 
until he can just prevent himself from falling. If the turning 
of the hand he slowly continued, he mounts up with great care 
and deliberation, putting first one leg forward and then 
another, until he balances himself with perfect precision on the 
edge ; and if the tarning of the haod is continued, he goes 
through the needful set of muscular operations, until he cornea 
to be seated in security on the back of the hand. The doing 
of all this requires a delicacy of co-ordination and a precision of 
adjustment of the muscular apparatus of the body which are 
only comparable to those of a rope-dancer." 

Now, why have we entered into these details ? To rein- 
force, from a somewhat different point of view, that which has 
again and again been urged in the preceding sections of this 
inquiry, that much of animal behaviour is an organic legacy. 
A going mechanism of great delicacy, with ready-made co- 
ordinations, the products of biological evolution, affords to 
coDBcionsness a vast body of its primary data. As Dr. Sher- 
rington himself says,* " co-ordination is abundantly shown to 
result from the independent power of the spinal arcs, altogether 
apart fi'om the influence of the great cranial sense-oi^ans, and 
of the cerebral arcs superposed upon them. These senses and 
the hrain find the elementary co-ordination of the skeletal 
musculature an achievement already provided and to hand in 
the spinal cord. And no doubt the product of the instrument 
is, with the instrument itself, given over to their use in the 
reactions they elicit from the spinal miiseulabure." We have 
scuu how instinctive behaviour, in those animals in which it ia 
• Op. cil., pp. 20, 21. 
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best studied, afifords in hereditary biological outline, a sketch 
which subsequent acquisition, under experience, serves only to 
elaborate by the filling in of details and of the more delicate 
shading in behaviour. But in the higher animals, in which a 
period of youth is a time for the acquisition of experience — ^f or 
I experimentation and practice, — it might seem that the inherited 

biological legacy was of less importance. The " spinal animal," 
as Dr. Sherrington calls it, — ^that is, the animal in which the 
spinal centres are isolated from the cerebral centres — goes far 
to disprove any such view. In them the cerebral senses and 
the brain find elementary co-ordination of the bodily move- 
ments an achievement already provided and to hand in the 
spinal cord. But when different animals are compared — ^frog, 
bird, rabbit, dog, and monkey — ^the permanent effects of sever- 
ance of brain connection, the effects which remain when the 
temporary period of disturbing "shock" is over, are more 
marked in the higher than the lower types. And concerning 
this. Dr. Sherrington says,* " The deeper depression of reaction 
into which the higher animal, as contrasted with the lower, 
sinks when made spinal, appears to me significant of this, that 
in the higher types, more than in the lower, the great cerebral 
senses actuate the motor organs, and impel the motions of the 
individual." 

Whether in the animal in which all direct connection be- 
tween the anterior and posterior portions of the central nervous 
system has been severed there is a double consciousness — a 
cerebral consciousness and a spinal consciousness — we are not 
in a position accurately to determine. If the generally accepted 
opinion, that the higher brain-centres constitute the sensorium 
or seat of consciousness, be correct, we must suppose that a 
maimed consciousness, with many avenues of experience closed, 
is retained in the anterior moiety, while the posterior is rele- 
gated to a condition of mere sentience at best. In any case all 
relation between the two is prevented. The two — ^if two there 
be — are rendered quite independent through severance of the 
cord in the region of the neck. But there is a point of view 

• Op. cit, p. 29. 
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indicated by Dr. Sherrington wliich is fall of s 
intorcBt. 

" It is significant in tlie evolution of animal form," he 
Bays," " that the organ that exhibits moat uninterrupted and 
harmonious increase in development, aa studied successively in 
paesing from lowest to highest, is the brain. And it is signifl- 
cant that in the nervoas system — segmental system aa it is — 
the brain is developed, not in those scgmcuta whose sense 
organs are ordinary cutaneous (tactual, etc.), muscular and 
viscera], but in the segments connected with the visual, olfac- 
tory, and auditory sense-organs ; in other words, the brain is 
developed in the head. The head ia, so to say, the individual ; 
it has the mouth, it takes the food, including air and water, 
and it has the main sense organs providing data for both space 
and time. To this the body, an elongated motor organ with a 
share of the viscera and the skin, is appended primarily as 
a machine for locomotion. Thia latter must of necessity lie at 
the behest of the great sense organs of the head." 

Kow let us try and picture to ourselvea a spinal animal, or 
one which retains only the lowest portion of the brain, the 
part known as the bulb or medulla oUoiigata ; let us assume 
that it ia conscious and capable of acquiring experience through 
the association and coalescence of the data afforded hy the 
senses that remain to it ; and let ns try to imagine the con- 
scious situations which would arise, and theic value in the 
guidance of bebavionr. The senses that remain are touch and 
the lemperature sense, the motor sense affording data from the 
muscles, joints, and tendons, and those which supply certain 
visceral sensations. There ia not one of much, if any, guiding 
value left. There is not one of what we may term anticipatory 
use. There is not one which could serve to infuse anything 
like definite meaning into the situation. For, after all, 
meaning is expectation. There ia an element of anticipation 
in all those senses which are of any real guiding value in 
the conscious aituation. Sight, hearing, and, especially for 
some animala, smell,— these are the aensca which forewarn of 
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something which may follow ; of other sensations with which in 
the course of experience they have coalesced. And they are all 
cut off from the supposed spinal animal. A light touch might 
in some cases forewarn of the shock or severe pressure, which 
would perhaps follow. But the shocks would so often come 

i: suddenly that it is questionable whether the warning would be 

i of much avail. Still, touch is a warning and cognitive sense, 

and through it the environment would acquire a limited 
amount of meaning. 

Now, the biological value of coalescent association lies in 
this very element of warning. The anticipatory senses, sight, 
hearing, smell, are in their several degrees the " projective " 
senses, the senses which carry with them the quantity of " out- 
ness." And their "projective" character is the necessary 

■( psychological expression of their distinctive biological end. 

They must be projective, must carry with them " outness," if 
they are to convey what we, following Dr. Stout, have so often 
spoken of as meaning. But if the biological value of co- 
alescent association lies in the expectation it renders possible ; 
and if, in the spinal animal, there are no senses left save touch, 
which could receive from the environment preparatory warning 
of what is coming ; it would seem exceedingly improbable that 
it should develop quasi -independent conscious situations of its 
own. In the unmutilated animal, at any rate, tactual ex- 
perience would most probably coalesce with that derived from 
the senses which more distinctively take the lead in the 
acquisition of meaning. And we may therefore, on these 
grounds, as well as on others, acquiesce in the current view 
that the quasi-independent functioning of the spinal cord and 

{{ its constituent segments is, at best, lit up with those flashes of 

mere sentience of which Sir Michael Foster speaks in the pas- 
sage we quoted in an earlier section.* 

If from the consideration of the isolated spinal animal 
we turn for a moment to that of the isolated cerebral animal, 
we find it in a very different position. It is possessed of the 
warning senses — those which from several points of view are 

♦ Vide supra, p. 33. 
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the leading senses — but they are leaders witUoat a following ; 
they have only a very limited company to conduct into action. 
The company is there, on the further aide of the severance, 
but they have lost touch with it. They know not what it ia 
doing, and have therefore neither the data nor the executive 
power to guide its mancenvres in the field of behaviour. 
They can form maimed coalescent situations, but they are 
&B impotent as a mere theorist devoid of all power of practical 
application. We need not, however, follow the theme further. 
We need only add that, could we iaobte tracts of nervous 
tissue ia the lower brain-centrca of such a cerebral animal, 
we should find that subsidiary co-oidinations would belong, 
OS a physiological heritage, to these isolated fragtneutB. 

The conclusions we may draw, then, with regard to the 
evolution of behaviour, as viewed in its physiological aspect, 
ate that it is, in its simplest expression and in its most 
complex, conditioned by sufficient unity of purpose to meet 
the biological cud of survival ; that the complex unity of 
purpose may be analyzed into a multiplicity of subsidiary 
processes each with its subsidiary unity of purpose ; and that 
the psychological coalesceoee which givea unity to experience 
under the guidance of the leading senses, is paralleled in 
a physiological coalescence within the nexus of the nervous 



II, — TiiE Biological Aspect 

The biological aspect of behaviour — its relation to biological 
ends — baa so often come under our consideration in the fore- 
going chapters that Uttle need be added in this section : and 
that little may be most appropriately devoted, first to the 
question whether consciousuesa does iufldence behaviour ; and 
secondly, this being accepted, to the importance of the role 
that is played by the development of conscious sitnations in 
secnring, in the higher animals, the biological end of racial 
preservation. 
L^H That thl'! end is gecin-cd without the aid of consciousness 
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in the case of many organic species, in all those, for ex- 
ample, which we classify as plants, most not be taken as pre- 
sumptive evidence that in other species, for instance in the 
multitudinous host of insects, the development of conscious 
situations is of no biological value. The fact that chlorophyll 
is not developed in any manmial does not show that the 
possession of this substance is of no service to the higher plants. 
It would not be worth while to give expression to this very 
obvious truth, were it not that critics of natural selection 
persistently argue that because one species gets on perfectly 
well without this or that particular character it can have 
played no part in securing the survival of another species. 
When I described, at a meeting of naturalists, how well young 
chicks could swim, such a critic drew me aside after the 
meeting, and expressed his surprise that this did not convince 
me that the webbed foot of the duck could not logically 
be attributed to natural selection. This is an extreme case, 
and one obviously taken on peculiarly weak grounds. But 
even Huxley urged that, because a frog, from which the 
cerebral hemispheres have been removed, performs many 
co-ordinated actions without conscious guidance, consciousness 
is, throughout nature, merely an accompaniment of certain 
molecular changes in the brain. "Such a frog," he says,* 
"walks, hops, swims, and goes through his gymnastic per- 
formances quite as weU without consciousness, and consequently 
without volition, as with it ; and if a frog, in his natm-al 
state, possesses anything corresponding with what we call 
volition, there is no reason to think that it is anything but 
a concomitant of the molecular changes in the brain which 
form part of the series involved in the production of motion. 

"The consciousness of brutes," he continues, "would 
appear to be related to the mechanism of their body simply 
as a collateral product of its working, and to be as completely 
without any power of modifying that working as the steam- 
whistle which accompanies the work of a locomotive engine is 
without influence on its machinery. Their volition, if they 

♦ ** Collected Essays," vol. !., p. 240. 
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have any, is an emotion indicative of physical changes, not 
a cause of such changes. It does not enter into the chain of 
causation of their actions at all." 

If the literal truth of this contention — the logical aonnd- 
BOSS of this concluBion- — ^be admitted, it aeema absurd to speak 
of the biologiual value of consciouanesa in behaviour or to 
discnas the importance of the role that is played by the 
development of conscious situationa in securing the biological 
end of racial preservation. 

Now, consciousness is regarded liy an influential school of 
thinkers as a sort of deus ex machbia, which, sitting enthroned, 
and crovraed with a capital letter as Will, directs, like a beiug 
from another sphere, the doings of the body. It was agauist 
the doctrines of this school that Huxley took up arms. They 
do not concern us here. The will, or vohtion, as an umler- 
lyiug cause, stands outside the pale of scientific inquiry. It 
belongs to the wide realm of metaphysics ; its plea must be 
heard in another court. In this part of his contention Huxley 
was, we believe, unquestionably right from the scientific stand- 
point. Neither will, nor impnlse, nor instinct, nor oocacious- 
neas itself, should be introduced into any scientific description 
or explanation of phenomena as a cause of their existence or 
being, for as ancli it dooa not enter into the sequence of 
events j it is that which metaphysics claims as their raisoit d'i'tn 
— that which gives them being, >Scionce in this matter should 
he frankly agnostic — neither affii-ming nor denying aught. 
This, of course, is not eqaivalent to saying that the agnostic 
position ia the tnic end of human reason. That would only 
be so on the assumption that the pfoblcnia of science are the 
only problems with which that reason can deal. To exclude 
metaphysics from science is not to exclude it from human 
thought. As a matter of fact such esclusion is neither possible 
nor reasonable. Bub to clearly distinguish the problems of 
acience from those of metaphysics is absolutely necessary, if 
we are to prevent hopeless confusion of issues. 

In contending, however, against the introduction of meta- 
physical doctrines into the region of scientific esplnnation, 
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Huxley seems to have been carried too far by the force of his own 
attack. So long as he held to the position that every conscious 
state has, as its concomitant, a molecular change in the brain, 
he had all the forces of evolution on his side. But when he 
said that consciousness is merely the steam-whistle of life's 
locomotive, or merely answers to the sound which the animal- 
bell gives out when it is struck, he takes up another position 
of far less strategical strength. For whereas the frog from 
which the physical centres of consciousness have been removed 
sits crouched and motionless, and '^will starve sooner than 
feed itself, although food put into its mouth is swallowed ; " 
the frog in which conscious situations can take form in 
unmutilated cerebral hemispheres behaves in a very different 
manner. It is nothing less than pure assumption to say 
that the consciousness, which is admitted to be present, has 
practically no effect whatever upon the behaviour. And we 
must ask any evolutionist who accepts this conclusion, how 
he accounts on evolutionary grounds for the existence of a 
useless adjunct to neural processes. 

" It is," says Huxley,* " experimentally demonstrable — any 
one who cares to run a pin into himself may perform a 
sufficient demonstration of the fact — that a mode of motion 
of the nervous system is the immediate antecedent of a state 
of consciousness. We have as much reason for regarding the 
mode of motion as the cause of the state of consciousness, as 
we have for regarding any event as the cause of another. 
How the one phenomenon causes the other we know as much, 
or as little, as in any other case of causation ; but we have 
as much right to believe that the sensation is an effect of the 
molecular change, as we have to believe that motion is an 
effect of impact; and there is as much propriety in saying 
that the brain evolves sensation, as there is in saying that 
an iron rod, when hammered, evolves heat." But if we speak 
of the related antecedent as the cause, it is not obvious why 
we should not describe the desire to demonstrate the supposed 
fact as the cause of running in the pin. We seem to have just 

♦ Op. cit, pp. 238, 239. 
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a8 much reason for callinj,^ this antecedent fltutc of coEScioiisucsa 
the cause of certain movements and behapiour, aB of calling a 
mode of motion in the brain the cause of a further slate of 
consciousneBa. It ia true that we have not the least idea how 
the desire can cause the act ; bat Huxley practically adnnts 
that we have no idea how molecnlar change can be the cause 
of consciousnesB, In the one case we are no worse off tban 
we are in the other. Neither position is logically defensible 5 
since each aasames that physical events and states of con- 
sciousness can constitute links in the same causal cbaiu. 

The philosophical hypothesis known as monism regards 
the molecular change, not as the antecedent of a conacioua 
state, but as its concomitant. That which from a physical 
and physiological point of view ia a complex molecnlar dia- 
turbancc is, at the same time, from a psychological point of 
view, a state of consciousness. The two are different aspects 
of one natural occurrence. AVhy such an occurrence should 
have two so different aspects we have not the faintest idea j 
but here we are not one whit worse oiT than we were before. 
The hypothesis does, however, help na to get over our difficolty. 
An essential feature of Huxley's contention is that the physical 
and physiological chain of causation is complete in itself, 
which may be granted ; and further, that if conseiousness docs 
arise it is merely an adjunct without influence on the seqaence 
of events — what is influential is the molecular disturbance, nob 
the consciousneea which accompanies it. Bet according to 
monism the state of consciousness actaally is that very same 
Bomething which the physiologist calls, in the language of 
physics, a molecnlar difituibance. And in aaying that consciona- 
nesB infinenccs behaviour one who accepts this hypothesis 
is merely avoiding a cumbroua form of circum location. He 
puts it in this way instead of saying that the nerve-clianges in 
the cerebral hemispheres, or elsewhere, which from a psycho- 
logical point of view are a conscious situation, influence and 
determine the course of behaviour. But from this point of 
view it is absurd to say that the consciousness is merely an 
adjunct— absurd to say that were there no conscious situation 
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the nenral Bituation would remain unchanged. They are tl« 
very Bame thing from different points of view ; and to i 
there is no inflnential conscious situation is Bimply equival^Sl 
to Baying that there is not this determining ueHral situation. 

However we esplaiu the fact, there are few who hesitate 
to accept it for the purposes of acientific oiplanatiou. The 
conscious situation, having no doubt for the physiologist a 
neural aspect il he couid only get at it as a whole, does 
practically determine the behaviour of the animal which baa 
gained the requisite experience. If we accept the fact, we 
may pass on to its importanoe in securing the biological end 
of race preservation. 

It is a commonplace of evolutionary doctrine that, other 
things being equal, those races will survive, in the constitnent 
members of which intelligent hehavionr euables them to deal 
most effectaally with an environmeut of increasing complexity. 
And it is a matter of familiar observation that such behavioof i 
is closely connected with dehcacy and refiaement of develop" 
ment iu those senses which take the lead in cognitional proc 
and with rapidity and precision in the motor co-ordinaliiolfl 
through which prompt and skilful advantage is taken of t 
situation which has, through experience, acquired meaning. 

But though the importance of intelligent adjustment 1 
the circumstaneea of life is widely admitted as a genera 
principle, it is perhaps through a study of animal behaviooi 
that we are best able to realize its full range and extent! j 
Biologists are so largely, and quite wisely, occupied in the 
study of morphological and physiological problems, which 
admit of a treatment more exact than the most ardent 
advocate of the investigation of behaviour, under natural 
or even rnider experimental conditions, can claim ; they devote, 
again quite rightly, so large a share of attention to the 
variation and natural selection of adaptive structure ta its 
adult condition and embryonic etagra ; the pendulum of 
opinion has, under the teaching of Professor Weismann, 
swung BO far in the direction of the uon-acceptance of th^'^ 
hereditary transmission of cliaractcrs individually acqni 
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tliroiigh intelligent adjustment or otherwise ; that the pait 
plajcd by conaciousnesa id the evolution of the higher and 
more active animals is apt to pass uunotiued or unrecorded, 
It is well, therefore, to put in & reminder tbat a great number 
of animals would never reach the adult state in which thoy 
pass into the hands of the comparative anatomiat save for the 
acquisition of experience, and the effective use of the conscious- 
ness to which they are heirs ; that their survival is due, not 
ouly to their possession of certain structures and organs, but, 
every whit as much, to the praci-ical use to which these posses- 
sions are put in the give and take of active life ; and that 
many interesting problems which are keenly discussed by 
evolutionists in the light of natural selection presuppose 
consciouB situations which are more or leas tacitly taken for 
granted. 

Let us cast a rapid glance over some of these topics 
of biological discussion. The fascinating subject of mimicry, 
involving as it necessarily does the discussion of the value 
of warning colours and behaviour, a subject opening up an 
extensive group of problems so brilliantly studied by Professor 
Ponlton, is meaningless save in so far aa there is implied a 
conscious reaction to colour and form on the part of saimals 
which can learn from experience. The warning colours re- 
instate a conscious situation, so that, misled by nppearnuces, a 
bird mistakes the mimickiug msect for its nauseous " model." 

The whole range of behaviour, included under play, 
experimentation, and practice, on the importance of which, 
following the lead so ably given by Professor Grooa, we have 
insisted, is equally meaningless, save as a means to the acquisi- 
tion of serviceable experience for use iu the more serious 
business of after-life ; and expericuce is the establishment, 
through aEBOciatioQ and coalescence, of conscious situations 
which possess guiding value. And if, as we shall hereafter see, 
they may also be regarded as a means of securing pleasure, 
as a psychological end of behaviour, it is not leas obvious that 
it is only through the development of conscionaucss that such 
a psychological end can have nny existence. 
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It matters not if the particular form assumed by play and 
experimentation be largely dependent on instinctive tendencies. 
For all the phenomena of instinct, profoundly organic as are 
the modes of behaviour comprised under this head, definite as 
are the inherited co-ordinations in the most typical examples 
of its occurrence, have also, except in some doubtful cases, a 
conscious aspect. At any rate this is the case in so far as 
instinctive response forms the hereditary basis on which is 
reared a more nicely adjusted intelligent edifice, in so far 
as instinctive procedure is subsequently modified and guided 
by acquired experience, in so far as there creeps in that 
"little dose of judgment" which Huber found in bees, Lord 
Avebury attributes to ants. Dr. Peckham sees in spiders and 
solitary wasps, and all observers find in birds and mammals. 
For if in these cases instinctive behaviour were unconscious, 
it would, as such, remain outside experience ; and if outside 
experience, there could be no data on which consciousness 
could base any modification of inherited behaviour, no 
opportunity of taking up the ready-formed responses into the 
mental synthesis and utilizing them for the wider ends of 
intelligent purpose. 

In social behaviour there is a reciprocity of suggestion 
between the members of the community. And such sugges- 
tion is operative through an appeal to consciousness. How- 
ever instinctive the forms of procedure may be in social 
insects, there remains much beyond which is hard to explain 
on the hypothesis that there is, in them, nothing analogous to 
a conscious situation ; while in such vertebrates as birds and 
mammals we cannot but believe that consciousness is the main 
determinant of much behaviour which seems to imply the 
germs, or more than the germs, of sympathy. The little 
monkey I saw in Hamburg cuddling up caressingly to a 
wounded companion, must surely have experienced a conscious 
situation analogous to that which prompts a child to nestle 
alongside her companion in distress. And he who has seen no 
signs of sympathy in dogs, has either watched their behaviour 
in vain, or is himself lacking in sympathy. 
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In scxnal selpctioaljy preferential mating, even if we follow 
PtofcBSor Gtoos in believing that it is a special mode of natural 
selection, the conscious situation is essentiiU. If we accept the 
theory in any form, we must regard tbe adoniments, antics, 
and display of the male ns an appeal in some nay to the 
consciouaneBS of the female, whatever particulnr form tlic 
eilectt! in that consciousness may take, whether the appeal 
evoke a eense of heanty, or simply he a means of exciting to 
the consummation of the natural end of courtship. Even if 
we follow Mr. Wallace in regarding plume and song as "re- 
cognition marks," it is only by their appeal to consciousness in 
this way, if in no other, that they are of any biological valao. 
And this, of coarse, applies equally to the whole range of his 
theoiy of recognition marks— their sole utility lies in their 
being a stimnlos to consciousncES through which the end of 
recognition ia secured. So, too, not only the spccialincd 
behaviour which we dignify by the name of " courtship," bnt 
every caae in which mate ia drawn to mate through sight, 
smell, hearing — any of the leading senses— testifies to the im- 
portance of conscionsnesa in furthering an end of supreme 
biological importance. 

And if, as Darwin urged, the " law of Itattlo " among the 
males co-operatea with preferential mating, ns we can hardly 
deny, in seenring strong, vigorous, and healthy fathers of the 
generation they beget, here, too, consciooaaesa is an important 
factor. Can we conceive a " law of battle " among unconscions 
beings ? If success in the combat were a mere matter of brute 
strength, it would imply some consciousness In its dull eiercise. 
But it is more. It is also a trial of skill. Were it not so our 
forefathers would not have spent honrs in watching a cock-fight, 
or laid heavy odds on their particnlar " fancy." 

We need not labour the theme. In the search for food or 
a nesting aite, in the capture of prey and escape from cnemirs, 
in all that demands attention, and in all that necessitates 
practice, in what M. Houssay calls " the industrius of animals," 
and in that which Mr. Hudson calls " tradition," consciousness 
has a part to play. Even pliints nn consciously appeal to the 
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consciousness of insects, birds, and mammals. Their bright, 
scented, nectar-bearing flowers, and their sweet, coloured fruits 
are means of effecting the biological ends of fertilization and 
the dissemination of seeds, but only on condition that their 
colours stimulate the sense of sight, and their scent and sweet- 
ness the senses of smell and taste. It is, perhaps, going too 
far to claim that, wherever sense-organs exist they imply at 
least some dim and rudimentary form of conscious situation of 
guiding value so far as it goes ; for it is possible that in some 
cases the coalescence of elementary items of sentience has not 
been carried far enough to justify us in speaking of experience 
by which the animal can profit. But it is surely not going too 
far to claim that, wherever two or three such sense-organs are 
gathered together in any living being, there is consciousness in 
the midst of them, beginning to exercise that guidance which 
serves so markedly to differentiate the typical animal from the 
typical plant. 

But throughout the animal kingdom, until we reach its 
highest development in man, the guidance of consciousness, 
important as it is, seems to be almost wholly subservient to a 
biological end, that of the preservation of the race, and for the 
\ race of the individual. Practical utility is the touchstone of 
animal intelligence, and of the whole range of feeling and 
emotion in beings still under examination in the stem school 
of natural selection. By this we mean that practical utility has 
determined what degree and complexity of intelligence, feeling, 
and emotion shall be attained. If the requisite level be not 
attained — elimination. Higher levels no doubt bring advan- 
tage — so long as they are practically useful. But in the school 
of natural selection useless accomplishments are not much 
taught. Although its examinations are in a sense compe- 
titive, all are allowed to pass who qualify for survival. But 
the competitors become more numerous and the standard for a 
pass rises. As the school increases in size higher classes with 
harder problems to solve are established. Progress is an inci- 
dent of the constant survival of the fittest when there are 
variations in fitness. 
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III. — The PsYCHOLOfiicAL Aspect 
On the hypothesis of monism, the nature of which, eo far 
as it bears on onr inquiry, was briefly indicated in tho fore- 
going section, the conscious sitnatioa is the psychical or 
mental expression of that which for the physiologist ia what 
we may term a neural situation. Aa such it does not enter 
into the chain of physical causation ; nor do physical events 
as snch — that ia to say, save as experienced — enter into the 
chain of mental causation. For mental development they 
have no independent existence, and are negligihle except in 
so far aa they enter as items of experience iato the conscious 
situation. 

But altogether apart from the way or wnys in which we 
may attempt to explain the fact, most of us behove, with 
unquestioning confidence, that the growth of practical ex- 
perience, somehow associated with nervous changes in the 
lirain or acnBorinm, ia of real value in the guidance of 
hehavionr in each manner as to secure biological ends. Con- 
scious experience mnst therefore, in the animal world, serve 
its biological purpose, or it will be of no avail. If there be 
not a pre-established harmony, there mnst be an evolved 
harmony ; and how such a harmony could be evolved if con- 
sciousness be not by some means in vital touch with behaviour, 
influenced by and iu tarn infiuencing it, we cannot conceive. 
T!ie steam-whistle theory of conscionsness leaves the matter, 
for the evolntionist, in this inconceivable position. 

We need not, however, flog a dead horae. "VVe need not 
ask bow, on the steam-whistle theory, those states of feeling 
which wo broadly classify as pleasurable could become asso- 
ciated with behaviour conducing to welfare, and those which 
we group as hurtful with behaviour which ia biologically 
harmful. It is more important, again, to notice that, associated 
and consonant with the biological end, there ariaes a psycho- 
logical end of behaviour — what we may term, with the ijnali- 
fications before considered,* the getting of pleasure and the 
• Fiih lujim, p, 285. 
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avoidance of pain. This is the purpose of behaviour as 
viewed from the psychological aspect. The biological end of 
animal conation is racial survival ; its psychological end is 
individual satisfaction. And the two ends are, in the main 
and broadly speaking, consonant — a result which would un- 
questionably be secured by natural selection, but is on any 
other naturalistic hypothesis difficult of explanation. 

But the two ends are not only consonant ; they are supple- 
mentary one to the other. During much of the life of the 
higher animals there is no need, immediately present and 
pressing, for the output of action to meet biological ends. 
There are periods of life and intervals of time when the sharp 
incidence of the struggle for existence does not call for the 
serious business of behaviour. But at these periods and in 
these intervals the animal is not inactive ; indeed, it is restless 
in its activity. Unless it be weary with unwonted exertion, 
or basking in the psychical sunshine of content, due to the 
unsought advent of pleasant stimulation or the after-effects 
of previous behaviour (for example, when hunger has been 
relieved), the healthy animal must be up and doing. This 
familiar fact no doubt affords the basis in observation of the 
surplus-energy theory of play. But is it necessarily surplus 
energy ? Is it not rather normal energy which expends itself 
in this way when there is no immediate and serious biological 
business on hand ? And, as Professor Groos has pointed out, 
play is seen when we have every reason to suppose there is no 
surplus energy, nay, even when the normal energy is at a low 
ebb. There is no more pathetic sight than a sick kitten, with 
energy obviously much below par, utilizing its little remaining 
strength in feeble attempts to play. 

It is unnecessary to do more than remind the reader of the 
theory elaborated with so much skill and care by Professor 
Groos, that the forms assumed by play — in which, it will be 
remembered, he includes a very wide range of behaviour — 
have a very important indirect biological end in practice and 
experimentation. Our present point is, that its direct psycho- 
logical end is the satisfaction it affords. Without this the 
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individaal would not be impelled to the coiitiunariee of per- 
formances which occupy a wide space in the field of animal 
behaviour in which the biological end has reference, not to 
present requirements, but to future needs. 

No one has giveu better expression to the sway of this 
pBychological end than Mr, W. H. Hudson. " We see," he 
says,* " that the inferior auimals, when the conditions of life 
are favourable, are subject to periodical fits of gladness, offect- 
ing them powerfully and standing out in vivid contrast to 
their ordinary temper. And we know what tiiia feeling is — 
this periodic intense elation which even civilized man occa- 
sionally csperiences when in perfect health, more especially when 
young. There are moments when he is mad with joy, when 
he cannot keep still, when his impulse is to sing and shout 
aloud and laugh at nothing, to run and leap and exert himself 
in some estrtivagant way. Among the heavier mammalianB 
the feeling ia manifested in loud noises, bellowings, and 
BcrcamingB, and in lumbering, uncouth motions — throwing up 
the heels, pretended panics, and ponderous mock battles. 

" In smaller and livelier animals, with greater celerity and 
certitude in their motions, the feeling shows itself in more 
regular and often in more complex ways. Thus Felida;, when 
young, and in very agile sprightly species, like the pumu, 
tbroughout life, simulate all the actions of an animal hunting 
its prey — sndden, intense excitement of discovery, concealment, 
gradual advance, masked by intervening objeuts, with intervals 
of watching, when they crouch motionless, the eyes flushing 
ar.d tail waved from side to side j finally, the rush and spring, 
when the playfellow is captured, rolled ovit on his bock, and 
worried to imaginary death. Other species of the most 
diverse kinds, in which voiee ia greatly developed, join in 
noisy concerts and choruses ; many of the cats may be 
mentioned, also dogs and foscs, capybarasand other loquacious 
rodenta ; and in the howling monkeys this kind of perform- 
anco rises, to the sulilime uproar of the tropical forest at 
eventide. 

• " Niilurnlist ia Ld Plulii," pp, 260, 281. 
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"Birds are more subject to this universal joyous instinct 
than mammals, and there are times when some species are 
constantly overflowing with it ; and as they are so much freer 
than mammals, more buoyant and graceful in action, more 
loquacious, and have voices so much finer, their gladness 
shows itself in a greater variety of ways, with more regular 
and beautiful motions, and with melody. But every species 
or group of species has its own inherited form or style of 
performance ; and however rude and irregular this may be, 
as in the case of the pretended stampedes and fights of wild 
cattle, that is the form in which the feeling will always be 
expressed." 

That all this, which Mr. Hudson so graphically describes, 
belongs to the psychological aspect of animal behaviour and 
is directly prompted by conative tendencies whose immediate 
end is conscious satisfaction, the mere joy of unrestrained and 
healthy activity, may be freely admitted, without denying that 
all this exuberant psychical life owes its evolution to the fact 
that it is in consonance with and supplemental to biological 
ends which secure survival. It is with animals as it is with 
man ; play is the preparation for earnest. As I have else- 
where said,* what our national games have done for the 
English race it is difficult to overestimate. They train us to 
use our bodies and expend our energies to the bast advantage. 
An old soldier, watching a football match, said, " That's the 
training for our future soldiers and sailors." The playing 
fields are the finest school of organized co-operation in the 
world. But, apart from compulsion, a boy will not enter into 
the game with that zest through which alone it acquires real 
value for training, unless there be an immediate psychological 
end in the satisfaction he derives. And with animals practice 
and preparation for the business of life could not occur if the 
ultimate biological purpose of it all were not supplemented by 
the enjoyment it brings for its own sake. 

But in animal play, as indeed in that of human youth, we 
are perhaps a little apt, in laying stress on the bodily skill and 

♦ " Psycliology for Teachers," p. 70. 
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readiness of response to which ifc so effeutaally ministerfl, to 
foi^et that it is also a psychological training. In technical 
phraseology, we are disposed to fix our attention on the acquired 
co-ordination of act and movement rather than on the correla- 
tion of conscious data, which renders possible the skilful per- 
formance. And yet, rightly considered, the behaviour itself is 
simply the outcome of a conscious situation, duly elaborated, 
and knit together through the association and coalescence of 
its constituent data. It is a means to the unification of con- 
sciousness by bringing into relation scattered and, at fii'st, quasi- 
independent sensory and emotional elementa. Success is only 
attained through the concentration of attention and effort on 
tbit which 13 tlie centre of iuterest and also the focus of 
endeavour. And this close attention and well-directed effort, 
which are trained in the playful ontpub of energy, are just the 
mental qualities which wUl stand the animal in good stead 
when the real incidence of life's struggle comes upon it, when 
the reward of success is survival and the penalty of failure 
elimination. For they are not merely physical qualities, though 
their effects are bodily movements of attack and defence, of 
active escape, or merely "lying low." They are essential 
psychological features of a unified and well-directed conative 
process. 

In the fairly abundant play-time of animal life, this unifica- 
tion and direction of conative process can take form mider 
conditions wherein the preliminary failures which accompany 
all forms of learning do not entail the severe penalty of 
elimination. If we may so put it, and so apply a deeply 
instructive parable, Natural Selection says to her more favoured 
children, in which conscious situations can be developed, " Here 
are the talents with which I have endowed you ; make nae of 
them till I come, as come I shall in duo time." This animal 
puts them out to usury in play ; tbat animal keeps them laid 
up in the napkin of inactivity. Then Natural Selection, the 
austere one, comes ; gives the commendation of survival to the 
auimiU that had learnt to put its talents to use in the period of 
lUpai-ation, and condemns to elimination that which had not 
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traded with his talents at the bank of play. In animal life, on 
the perceptual plane, we have the same need for training in little 
things and seemingly unimportant matters in preparation for 
the stress and storm which may, nay must, come upon them, that 
we find in men and women on the higher ethical plane. To 
those who think that the play of animals is too trifling a thing 
to affect the question of survival, we would suggest the applica- 
tion, with a necessary dtfiference, of the thought which Miss 
Edith Simcox puts into the following words : " Does it," she 
says, "seem a trifling thing to say that in the hours of 
passionate trial and temptation a man can have no better help 
than his own past ? Every generous feeling that has not been 
crushed, every wholesome impulse that has been followed, 
every just perception, every habit of unselfish action, will be 
present in the background to guide or to sustain. It is too 
late, when the storm has burst, to provide our craft with 
rigging fit to weather it ; but we may find a purpose for the 
years that oppress us by their dull calm, if we elect to spend 
them in laying up stores of strength and wisdom and emotional 
prejudices of a goodly human kind, whereby, if need arises, we 
may be able to resist hereafter the gusts of passion that might 
else bear us out of the straightforward course." To apply the 
thought, the trifles of play supply the psychological rigging 
which alone can save the animal craft in the coming storm of 
the struggle for existence. And the point on which we have 
to lay special stress in this section is, that it is psychological 
rigging — or, if this seems to lay too much emphasis on the 
genesis of conscious situations, we may at least urge that the 
psychological ropes are of co-ordinate importance with the bio- 
logical spai's. 

So far, then, we reach the following conclusion : that if we 
classify the behaviour of the higher and more intelligent 
animals under two heads, the one comprising all those acts 
which are of direct biological value in enabling the animal to 
escape elimination under the immediate stress of the struggle 
for existence, and the other including all those acts which are 
of indirect preparatory or educative value, the latter, which are 
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under their biological aspect not leas important than the former, 
are under their psychological aspect of perhaps even greater 
importance. For the cooditioQs of actual stmgglo are nob 
those under which mental development could most easily be 
furthered, though they are those in wliich it is most effectuahy 
tested. Hence, the more intelligent animals pass thiMUgh a 
period during which they arc more or less shielded from the 
incidence of natural selection by their parents, aod this is the 
period of play and of psychological education. And the tendency 
to play is so far organic, in tliat it is dependent on inherited 
iuBtinctive propensities, and eo far psychological in that it is 
accompanied by a felt ivant, which constitutes a conative 
impulse finding its appropriate end in the conacionsness of 
satisfaction. But play — if we accept the term as the group- 
name for all those modes of behaviour which fall nnder our 
second clasB, those of indirect biological value — does not cease 
with the period of youth ; it occnpies all the intervals in the 
mora aerions business of animal life. And no discussion of animal 
behavionr can be adequate which docs not assign to this class its 
due place, alilie in biological and in psychological evolution. 

The whole value of experience lies in the linkage and 
eoalcBcenee of the data afforded to consciousness. It is true 
that an inherited nervous system BUpplies the organic con. 
(litions of that physiological linkage and functional coalescence 
of which experience is the psychological espression. It is true 
that this physical integration secures a ready-made grouping of 
the conscious data which are the concomitants of orderly mole* 
cular changes in the brain or analogous sensorium. Still, it also 
remains true that tho value of esperience lies in the further 
linkage and coalescence that is ac(|aircd by the individual in 
the course of what wo may fitly call its education. Every step 
in this education gets ils psychological sanction throngh the 
satisfaction it affords in consciousness ; and the time of 
acquisition is not during the stress of examination in the 
actual struggle for existence, but rather in the youthful period 
and in the subsequent intervals of preparation and practice 
during the play-time of animal life. 
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The examination analogy — if, indeed, it may not be rightly 
regarded as something more than an analogy — may be pressed 
a little farther as a means of fixing onr attention on two points 
which are worthy of consideration. The first is that, in the 
preparation for the examination, specific practice as much of 
it is, cramming is not the system exemplified by the higher 
animals. A good all-round education in the acquisition of 
conscious situations more or less coalescent into a unified 
system of experience, and in their effective utilization without 
unnecessary delay and bungling along more or less converging 
lines of practical behaviour ; this is what secures a " pass " 
in survival, especially where the circumstances of life have 
reached a considerable degree of complexity. The instinctive 
act, with its relatively definite response to a question which is 
almost certain to be set to every candidate for survival, is that 
which is the analogue in behaviour to the result of a system 
of cram. Organic nature does employ this system in the lower 
classes of her school ; definite responses are ground into merely 
instinctive types generation after generation, and the right 
answers are given, automatically and unintelligently, whenever 
the oft-recurrent questions are set. But this will not do when 
the questions require the exercise of intelligence, when they 
are of the nature of problems, with just those delicate but not 
unimportant shades of differeqce which baffle the candidate 
who has been drilled in a merely mechanical fashion. Hence 
the cramming of instinct does not suffice for animals whose 
environment presents problems of greater variety and greater 
complexity. Intelligence is required to meet the particular 
combinations as they arise. The greyhound, which is loosed 
on a hare, has never seen that hare run in exactly that way 
over that special tract of country. But he has been trained 
in such situations, and is thus prepared to meet the special 
problem in its details as they present themselves in the light 
of the experience he has gained of other like problems. And 
his skill in pursuit has not only been gained through education 
in coursing. In a thousand ways, as puppy and dog, he has 
learnt how to use well those sinewy limbs. The training of 
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hia whole Ufe is bronglit to bear on the qneation immediattly 
before bim. 

The general beating of these facta is obvioua. Play, aa a 
means of animal education, ia varied, and baa for ita end all- 
round training of the animal mind in ita spbere of operation. 
Althoogb tbere are aome specific propensitieH, certain observ- 
able trends of behaviour, aa in bunting-play, courtship-play, 
and the like, we must not expect, nor do we fiud, anything 
like stereotyped definitenese of conative activity. We find that 
freedom and elasticity in animal education which is, perbapa, 
more often advocated than carried into practice in human 
educntion. 

The aecond point arising out of the examination analogy 
is, that its range determinea the level of preparation therefor. 
It la, for animals, a practical examination, not a theoretical. 
Not a single question is set demanding an explanation. The 
problema are sach aa can be solved by intelligence, not aucb 
as rec[iiire the exercise of reason, as we have used the term in 
foregoing pages. These higher problems are only set when 
the sixth form is reached, and there ia no eonclosive evidence 
that any animals get into the sixth. This, however, is entirely 
a question of evidence, and many of us will be glad to welcome 
them there, if proved ability to deal reflectively with ideational 
questions justifies their promotion. 

If any of them do belong to this form, they have probably 
got there through play. For in the stress of the actual exa- 
mination there ia not mnch time for reflection. Or perhaps 
we may rather say that, not in actual struggle, and not in 
active preparation for it in play-time, but in intervals of 
leisure between both, when the ouimal lies quietly turning 
over in hia mind we know not what, will experience be i-e- 
viewed, and generalizations drawn as to the why of events in 
this strange world. Probably the animal accepts thiugg aa 
they are, and docs not trouble about their explanation. But 
it may not bo so. At any rate, if animals laclt the means of 
descriptive inter-communication, and have no words as con- 

e pegs on which to hang atelract ideas, their explanations 
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cannot be carried far. Theories without the power of dis- 
putation would be a poor solace in leisure moments. 

One more point may be noticed with regard to the psycho- 
logical aspect of the evolution of behaviour— the reciprocal 
action of intelligence. It is the intelligence of others that 
introduces so much variety and complexity into the environ- 
ment. Hunters and hunted, combatants, rivals, mate and 
mate, enemies or companions in their varied aspects, introduce 
through their intelligence complications which only intelligence 
can meet. And, as intelligence begets intelligence, so do 
emotional attitudes beget answering emotional states. Psycho- 
logical evolution translated into practical behaviour gives rise 
to situations of reciprocal complexity. This point of view is, 
however, so familiar, that nothing need be said in its further 
elucidation. The behaviour of any given animal does not 
stand alone, but is closely related with the behaviour of others. 
Among social animals the relationships are peculiarly close, 
and it is among them that the psychological aspect of behaviour 
reaches its highest expression. 

IV. — Continuity in Evolution 

Under the head of organic behaviour, in the widest ac- 
ceptation of the term, fall the whole of physiology, the whole 
of embryological development, nay, more, the whole of organic 
evolution ; while mental evolution, in all its stages, may be 
regarded as the psychological aspect of that which, from the 
physiological aspect, is the evolution of nervous systems. Life 
itself is the behaviour of a particular kind of substance which 
is found more or less abundantly under natural conditions. 
No other known substance behaves in this way, and so ignorant 
are we as to the conditions of its natural origin, that it is 
useless to guess at a scientific explanation. And even if we 
knew all the antecedents and conditions of its origin we should 
be no nearer a comprehension of why protoplasm has the 
peculiar properties which we find it to possess. That is a 
question to which science can give no answer. Who knows 
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why a, cprtaia conipoutiil of oxygen and hjdrogen in certain 
proportions lias the properties of that which we call water ? 

Let iia note the distinction between saying, as we said 
above, that life is the behaviour of protoplasm, and asserting 
that life is the canse of this behavionr, The one is a scientific 
statement of observed fact, the other an explanation of the 
fact in metaphysical terms, a reference of the fact to its under- 
lying canae. 80 long as we quite clearly understand that we 
are talking the langnage of metaphysics, wc may speak of life 
as a cause of organic behaviour ; but let us be careful to 
rejnember that the statement has no more value for science 
than the assertion that aqneosity is the cause of the behaviour 
of water. 

Leaving on one side, then, the natui^l origin of protoplasm, 
the conditions of which are unknown, we find that, as a matter 
of observation, every bit of living substance, the history of 
which has been traced, is a fragment detached from some other 
bit which behaved Iti the same way. This is the basal fact of 
the continuity of organic evolution. But such a detached 
fragment has the property of increasing by taking up from 
the environment more of those elementary materials from 
which it is itself compounded in subtle synthesis. Nay, 
further, every fragment of which we know the history is found 
to increase io such a way as to reach, in form, structure, and 
iiliosyncracios of behaviour, tho likeness of the organism — 
plant or animal — from which it was derived. In the higiiur 
plants and animals the separated fragments or cells are the 
ova and Bperms, or their equivalents, wUcU unite, with fusion 
or coalescence of their nuclear matter, and thus give rise to a 
new individual in the conrae of embryological development. 

Now, as we have already seen, much moilem biological dis- 
cussion centres roand the question whether the detached repro- 
ductive fragment, ovum or sperm as the cnse may be, is derived 
from the whole body of the parent, by what Darwin termed 
pangenesis or in some other way, or only from germinal sub- 
stance set apart in development for this end. And we have 
provieioufilly accepted the hypothesis that it is the direct 
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descendant of other reproductive cells ; and that, throughout 
a long ancestry, stretching back into the far past, there never 
occurs in the direct line of genealogical sequence, any highly 
differentiated cell, such as a gland-cell, muscle-cell, nerve-cell ; 
never, with certain reservations into which we need not enter, 
is found the representative of any tissue save that to which the 
reproductive function is restricted. In technical phraseology, 
the continuity of organic evolution is due to the continuity of 
the germinal substance. 

During embryological development the fertilized ovum — 
consisting of two fused fragments of this germinal substance — 
gives rise to a host of ordered and marshalled cells, which are 
divisible into two groups : the one forms the body with its 
muscles, bones, glands, digestive system, skin, sense-organs, 
nerve-centres, and so forth ; the other forms a reserve store of 
germinal substance, from which are derived the ova and sperms. 
The former take no direct share in reproduction ; they are off 
the line of continuous descent ; they die without issue. But 
they protect and minister to the reproductive function of the 
second group — the potential ancestors of the races to follow. 
But all instinctive and intelligent behaviour is the outcome of 
the orderly working of the nervous system, is initiated through 
sensory stimulation, and is executed by the motor organs ; and 
all the structural parts, through which such behaviour is pos- 
sible, belong to the body — that which dies without issue. 
How, then, can instinct and intelligence be inherited ? In a 
sense they are not inherited. The nervous system which is 
their organic basis begets no heirs. But it is begotten of 
germinal substance, which not only produced the body of 
which the nervous system is a part, but also handed on, with 
that body, samples of the same germinal substance capable of 
reproducing a similar body and a like nervous system. Herein 
lies the basis of heredity. 

The stress of the struggle for existence falls upon the 
body ; and instinctive or intelligent behaviour is a means to 
its preservation in the struggle for existence. According as 
it survives or not, will the samples of germinal substance it 
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contaius fulfil their biological end or perish with it. Natural 
selection secures the sui'vival of those animals which bear the 
Bced from which their like will be developed. 

On this view uU variation arises within the germinal sub- 
stance, but it is manifested in the body which is its product. 
How variiitiona arise we do not know with any exactness of 
detail. That the germitial substance ia influenced in its nutri- 
tion and in other ways by the suiTounding tisBnes ia highly 
probable ; and this inflaence may lead to changes wliich are 
the source of variations ; but it is very doubtful whether such 
influence can be what we before termed " homoeopathic." • It 
is improbable that the formation of the nerve-connections 
involved in intelligent behaviour which has grown habitual 
through I'epetition, can so inflaence the germinal cells as to 
give rise to variations of like nature. In other words, acquiied 
habit is probably not a direct determinaiit of an inherited 
variation of like nature in instinctive behaviour. Apart from 
such influence the only source of variations wbieb can be 
asfiigned is either the differential division of nuclei in prepara- 
tion for the process of fertilization,t or the process of fertiliza- 
tion itself. The union of perhaps differentiated germinal 
substance from two distinct parents affoi-ds the opportunities 
for the admixture and compounding of hereditary qualities in 
the two samples, from which variations favourable or the 
reverse may arise. 

It is now generally recognized, however, tliat the origin of 
variations is a problem quite distinct from that of the survival 
of those whose direution is favourable to that end. The theory 
of natural selection, as sacb, does not pretend to offer any 
explanation of liie manner iu which variations arise ; though 
of course a complete theory of orgiinic evolution must assign 
the antecedents and conditions of organic progress in all its 
varied phases, ffe know that variations do ool'UT j we know, 
too, that more individuals are bom than survive to procreate 
their kind ; and, on the theory of natural selection, we draw 
from these data the conclusion that, on ibe average, thi 
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animals that escape elimioation are those in which the varia- 
tions are of such a nature as to conduce to this end. 

It will be seen that, on the hypothesis of organic heredity, 
thus briefly sketched, continuity can, in strictness and, as we 
may phrase it, in its first intent, only be predicated of the 
germinal substance ; but that this substance gives rise to pro- 
ducts — active vigorous animals behaving in certain ways, each 
after his kind — which hold similar germinal substance in trust 
for future use. Natural selection deals with the trustees ; and 
if they succumb, that which they hold in trust is lost. To put 
the matter in another way : Nature says to the germinal sub- 
stance, ** By your products^ you must be judged in accord- 
ance with the criterion of utility and efficiency " Practical 
use in the give and take of active life is the touchstone of all 
behaviour which makes for survival. This being secured, there 
may be a balance of behaviour for other purposes. But in 
animals the balance is not of large amount, and other purposes 
have not taken form and direction. It should be clearly 
noticed that, on the hypothesis we are considering, use is 
the test of survival, and though it is not the direct cause 
of variations, it affords their sanction in survival. That 
animal escapes elimination whose behaviour is of practical use ; 
and it holds in trust for the future a store of germinal sub- 
stance from which is produced a successor capable of behaving 
in like manner. 

The whole drama of organic evolution may be regarded as 
the realization in a succession of individuals of the evolving 
potentiality of continuous lines of germinal substance. The 
successive individuals die — but the germinal substance lives 
on in their heirs, if they have any. In virtue of what inti- 
mate and hidden structure or disposition of parts the germ 
possesses this potentiality we do not know. The ovum of 
a dog is a microscopic speck less than one-hundredth of an 
inch in diameter ; the sperm is far more minute. They unite, 
and their nuclei coalesce. The cellular product divides and 
subdivides. The cell colony absorbs nutriment from the 
maternal tissues. Division proceeds apace, and the cells are 
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lUiirshaUed and ordered in cmbrjologioal development ; defiuitc 
tissues are formed j the stages of their genesis can be pre- 
dicted with accuracy j and in due time a pappy is bom ivhich 
shall grow to the likeaess of its parents and behave as they 
behaved. We can trace tlie BucceBsion of events ; we see 
that they form a related aeries ; wo have good reason for 
believing tJiat the state of mattei"a at any one moment is tho 
antecedent condition of the state of matters at the succeeding 
moment. More than this science cannot say. The underlying 
cause is, for science, bidden in the mists of the unknown. Even 
for metaphysics it is but part of the force that beats through 
the universe and makes it not a chaos but a cosmos — a force 
known to ns only in its effects. 

It will thus be seen that the conception of continuity in 
organic evolution has, broadly considered, a threefold aspect. 
First, there is the continuity of the germinal substance through 
whose reproductive behaviour under tho appropriate conditions 
enibryological development occurs ; secondly, there is con- 
tinuity in this embryological development, stage by stage, 
from the fertilized ovum to the adult which is its final product 
and expression ; thirdly, there is continuity in these final pro- 
ducts, in the animals whoso organic, instinctive, and intelli- 
gent behaviour lie open to our study and investigation, Tho 
first is germinal, the second developmental, the third evolu- 
tional continuity. 

Before attempting to summarize some of the contributions 
afforded by our inquiry towards the doctrine of continuity in 
the last of these three aspects, we must pause for a moment to 
consider how far and in what sense continuity can be predi- 
cated of mental development. 

We have regarded the conacioufl situation as the psychical 
aapec-t of a nerve-situation in the sensorium ; and the nervous 
system, capable of behaving in this way, is in developmental 
continuity with the germinal substance of the fertilized ovnm. 
But what shall wo say with regard to the psychical aspect ? 
Two hypotheses seem open to ns, each of which presents ditti- 
enlties, hut of different kinds. The first is, that when the 
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organic development of the nervous system reaches a certain 
level and order of complexity consciousness emerges, how and 
whence we know not. The second is, that consciousness is 
developed from sentience, which is the concomitant of all 
organic behaviour ; which accompanies life wherever it occurs, 
and therefore shares the continuity of the germinal substance. 

The difficulty inseparable from the first hypothesis, is that 
it is contrary to the analogy of all that we know or infer else- 
where throughout the realm of nature. Huxley * likened its 
emergence to the production of heat when an iron bar is 
1 1 i struck by repeated blows of the hammer. But this analogy 

will not hold ; for heat is a mode of energy, and only emerges 
through the transformation of other and pre-existing modes 
of energy. A certain amount of the energy of motion in the 
massive hammer-head is transferred to the iron rod, and 
assumes the form of that molecular vibration which we call 
heat. And by what amount the one is the gainer, by that 
amount is the other the loser. But we have no reason to 
suppose that the like takes place in the origin of the mental 
concomitants of neural changes. No portion of the brain's 
store of physical energy is drained off to form the rivulet of 
consciousness. Now, whenever we speak of a product else- 
where in nature, we mean a specialized bit of something pre- 
existent. Water is the product of pre-existing oxygen and 
hydrogen. Heat is the product of other forms of energy. 
But this is not so on the first hypothesis, according to which 
consciousness emerges when the functional activity of the 
nervous system reaches a certain level and order of complexity. 
The mental concomitants are not "products," in the recog- 
nized sense of the term. Furthermore, although on this 
hypothesis we may still speak of what was termed above 
evolutional continuity in the mental concomitants, there is 
nothing analogous to either developmental or germinal con- 
tinuity. 

On the second hypothesis, according to which sentience is 
the concomitant of all organic behaviour, such developmental 

♦ " Collected Essays," vol. i., p. 230 
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and germinal continuity, or their analogues in the paycbical 
order of being, nre rendered conceivable. Conscioosneaa ia 
regarded as a developed form of sentience. But the Bentience 
U wholly hypothetical. It ia at best a "may be," and its 
existence is incapable of proof. And science is rightly im- 
patient of hypothesej the validity of which cannot in any way 
be verified. Our safest course, therefore, is to accept that 
which is common to both hypotheses, evolntional continuity, 
and for the rest to be content with a confession of ignorance. 

We have already drawn attention to the fact that mere 
sentience, if it exists, has no power of guidance over organic 
behaviour ; but couEcioasuess, when it emerges, is a concomi- 
tant of nervous processes which determine the nature and 
direction of such nerve-changes as are the antecedents of 
intelligent behaviour. The steps by which tliia control is 
established are nnltnown. It is, indeed, probable that con- 
scious guidance arises as an accompaniment of the differentia- 
tion of controlling centres from the automatic centres of the 
nervous system ; but of how this takes place we are as igno- 
rant as we are of many other differentiations in the course 
of embryological development and evolutional progress. Of 
those nervous arrangements within the brain which are the 
physiolt^ical concomitants of the far later mental processes of 
reflection, abstraction, generalization, and the formation of 
ideals, we are, if it be possible, even yet more profoundly 
ignorant. Nor would it serve any good purpose to indulge in 
speculation where there are not oven the data to enable us so 
much as to hazard a probable *giiess. The utmost we are 
justified in attempting is to show how organic behaviour leads 
np to and affords the requisite data for the exercise of iotelli- 
gence, and how both supply the ntices^ary preliminary stages 
in the development and evolution of what, following Dr. 
Stout, we have termed ideational process. This we have 
endeavoured to do in preceding pages ; and all that is now 
required is to conclude our inquiry with a brief summary by 
which the results, as affording Bome basis for evolntional con- 
tinuity, may be focussed. 



I 



332 THE EVOLUTION OF ANIMAL BEHAVIOUR 

We regard reflex action and instinctive behaviour, broadly 
considered, as genetically prior to that which is intelligent. 
Their development in the individual and their evolution in 
the race are reached by the differentiation and integration of 
nerve-centres. In the abdomiDal region of the crayfish, for 
example, special centres are diflFerentiated for the behaviour 
of each pair of swimmerets ; but these are so integrated that 
the whole series of like abdominal appendages swing rhythmi- 
cally with co-ordinated movements. Now, when a sensorium 
is developed, it does not have to group by an act of con- 
scious selection and deliberate arrangement the multiplicity of 
scattered sensory data which it receives ; it does not have to 
organize from diverse and hitherto unrelated elements some 
sort of system in experience : it receives them as a physio- 
logical heritage already grouped, and to some extent organized. 
Stimulus and response are organically linked ; and within the 
response inherited co-ordinations, often exceedingly complex, 
afford a correlated group of sensory data. Just in so far as 
organic heredity has provided a working system of bodily 
parts, does consciousness receive systematic information of 
their orderly working. No doubt it is true that the develop- 
ment and evolution of the sensorium proceeds pari passu with 
the development and evolution of reflex actions compounded 
and co-ordinated to give rise to instinctive behaviour. No 
doubt the progress of the one is in close touch and relation 
with the progress of the other ; for such relation receives the 
emphatic sanction of utility. Still it is none the less true 
that in individual development, as in racial evolution, the 
organic takes the lead. What is intelligently acquired is 
something added to that which has been engrained, through 
natural selection or otherwise, as a potentiality of the germinal 
substance. What we have first to note, then, is that organic 
evolution provides ready-grouped data to consciousness. 

The second point is, that the germs of abstraction and 
_! generalization, or rather processes which are the precursors of 

abstraction and generalization, arise, and cannot fail to arise, 
in the genesis of experience from the performance of inherited 
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responses, and from the coalescence of thi;ir results into a. 
conaeioiia Bituation. To a quite young chick I gave pieces of 
yellow orange peel, which were fouod to be distasteful and 
rejected. In Dr. Stout's phraseology, they acquired meaning 
in experience. Can one doaht that the colour and taste were 
thus rendered predominant, and that the shape, size, aod other 
qnalitiea of the bits of orange peel remained practicjlly un- 
noticed ? Shortly afterwards the chick was given chopped 
and cmmbled egg ; the fragments of " white " were eaten, but 
the bits of hard-boiled yolk were untouched. They possessed 
a sufEcient general resemblance to the omnge peel to caiTy the 
same meaning. In many ways particular qmilities of objects 
are emphasized in so far as they incite to behaviour ; they form 
centres of biological interest, just as the abstract quality of 
ideational thought ia the centre of rational interest on a higher 
plane of mental development. And in manyways objects present- 
ing certain salient featin-ea in common, auiid differences which 
remaiu unnoticed, are uneonscioiisly grouped as the starting- 
points of similar perceptual situations, just as in the generalizBr 
tion of ideational thought similar relationships are deliberately 
grouped as the stai'ting-points of like conceptual situations. 
Both are pnifosive and have an end, which we aa investigators 
are able to assign ; but only for reflection and conceptual 
thought are they also purposeful — the end being foreseen and 
realized, not only by the investigators, but by the agent con- 
cerned. And the purpose or end itself ia in the two cases 
different. In the one case it is the biological end of practical 
behaviour ; in the other case it is the rational end of explana- 
tion—abstraction and generalization being deliberately nsed as 
a means to this latter end. The question has again and again 
been asked : Do animals reason ? And different answers are 
given by those who are substantially in agreement as to the 
facts and their interpretation, but are not in agreement as to 
their use of the word "reason." Perhaps, if the question 
assume the form — Are animals capable of explaining their own 
acts and the causes of phenomena ? — the position of those who 
find the evidence of their doing so insufficient may be plnced in 
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a clearer light. This is what is generally meant by the state- 
ment that animals have probably not reached the level of 
rational beings. 

But even if they have not reached this level, their perceptual 
processes supply the antecedent conditions which are necessary 
if this level is to be attained in the course of further evolution. 
We have seen that, even in relatively simple cases, where con- 
scious situations mark only the beginnings of intelligence, there 
is a biological emphasis of some, rather than others, among 
what we call the qualities of objects, and there is a grouping, 
on biological grounds, of certain things which have some 
quality in common — such, for example, as being fit for food. 

I Here we have at the outset of perceptual development the 

f germs of processes which are the precursors of the abstraction 

and generalization of ideational thought. And in the more 
complex conscious situations of the higher animals these pro- 
cesses attain to such degree of development as is necessary to 

|i secure more difficult and more remote biological ends, until all 

that is necessary, for their rational use, is the quickening touch 
of a new purpose, that of explanation. 

We have seen that, through what Dr. Stout terms 
"manipulation," and Professor Groos "experimentation" — 
names applied to a type of behaviour widely exemplified 
among the higher animals, — ^things, as the nuclei of conscious 
situations, become differentiated from the environment. One 
can hardly question that a fly to the trout, a ball to the kitten, 

i a bone to the puppy are things distinguished from their 

surroundings, and that they become marked off as special 
centres of interest. Here on the perceptual plane is a process 

i which is the antecedent of the conception of quasi-independent 

objects on the ideational plane. For rational thought the 

thing, as object, is not only the centre of a practical 

situation leading to behaviour of direct or indirect biological 

. j value, but is the nucleus around which we build all the qualities 

which are ascertained by more elaborate manipulation and 
experimentation carried out deliberately and of set purpose 

i'' for rational ends. It becomes capable of definition with 
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the aim of e<<p1aming what are its characteriEtics as an 
object. 

Tliere can te little doubt that the higher animals become 
intimately and practically acquainted with their environment. 
The dog who accompanies his master in many a ramble, the 
horBO who carries him again and again over all the sun'ouuding 
country, has a good perceptual knowledge of a somewhat 
extended environment. And this, again, is the prccuraoi' of the 
far more extended conceptual knowledge which leads up at 
last to a rational conception of the aniverse of objects in their 
varied relatioushipa. But only through the concentration of 
thought rendered possible by mnch true abstraction and 
generalization, — only through diaentanghng the relationships 
and regrouping them for the purpose of framing an ideal 
scheme, — only, in short, by explanation and for the safee of 
explanation is this difficult process brought to a more or less 



Again, there can be little doubt that the higher animals, in 
the course of experience begotten of behaviour, reach a per- 
ceptual sensiag of the bodily seJf, through experience derived 
from the non-projectiug senses, in pain and sickness, and 
often, we may hope, in the sense of well-being, and the joy of 
existence. They do not probably set this self in antithesis to 
the not-aelf. That comes with reflection, and is the result of 
ideal construction based on the analysis of oxpetience, with a 
view to reaching some explanation of the genesis of experience. 
Bat in their perceptaal awareness of the embodied self, they 
have that kind of consciousness which affords the necessary 
data, for the later conception of the self — when experience is 
polarized into its subjective and objective aspects and thus is 
explained, so far as science can explain it ; suggesting, indeed, 
long ere science has attained this end, metaphysical explana- 
tions by reference to underlying causes — too often accepted as 
an easy substitute for the difficult tracing out of the antecedent 
conditions which science endeavours painfully and by slow 
steps to formnlate. 
■It is unnecessary to do more tlian remind the reader that 
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we have found that snch processes as attention and imitation 
pass through instinctive and intelligent stages which are the 
precursors of the ideational stage, where they reach a higher 
expression as deliberately conscious acts. In the young bird 
that instinctively pecks at some small, perhaps moving, thing, 
which forms the starting point of a piece of responsive behaviour, 
we have attention in the germ. When experience has caused the 
thing to acquire meaning, attention passes into a succeeding in* 
telligent phase ; but only when we desire to explain this meaning, 
and attention thus has a deUberate purpose, do we find it entering 
upon its higher ideational career. So, too, as we have seen, 
imitation is at first a speciahzed form of instinctive behaviour, 
where the response is seen to resemble that which stimulates 
it. Later it becomes intelligent when the repetition of the 
imitative behaviour is due to the satisfaction it introduces 
into the conscious situation. Then, at last, it reaches the 
ideational stage, where reflection gives rise to an ideal, which 
is to be realized in conduct. The imitation by the child of 
its older companions is at first probably intelligent; but 
when the child begins to consider why it imitates these and 
not those among its companions, he is passing to the ideal 
stage, and imitation becomes the sincerest form of hero* 
worship. The boy who merely imitates his elder brothers 
playing at soldiers because he gets satisfaction from so doing, 
becomes the subaltern who has his ideal soldier, and will face 
death firmly rather than fall below his conception of how such 
a soldier should behave. 

We need not again attempt to indicate how among animals 
we have the perceptual precursors of the aesthetic and ethical 
concepts. But we may remind the reader that we endeavoured 
to show that intercommunication had its foundation in instinc* 
tive sounds ; and that it passed into the intelligent stage in 
the perceptual life, when these sounds acquired meaning, 
and hence became guides to behaviour. This is especially 
instructive from our present standpoint, since it is probable 
that the passage of communication from the indicating to the 
descriptive stage afforded the conditions under which rational 
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thought was evolved. Foe such thonght it is eaaeutial that 
attention shonld be focussed on the relationships of things. 
And no description ia possible without maliiug distinctly 
present to consciousness these relationships, in time and space, 
the data for which are abundantly present iu the perceptual 
life, though lurking in the backgi'ound, and needing something 
to k^ them and to aid consciousness in distinguishing them 
clearly. In deacriptive communication parts of speech, or 
their initial equivalents, afford fixation points for these relation- 
ships, and serve to render them distinct. If the reader will 
try to describe even the simplest occurrence without introducing 
the symbols for the relations which the events bear to each 
other, his failure will serve to bring home how essential a 
feature this is. In social communication, then, we probably 
have the key to the passage from perceptual to ideational 
process ; aud iu this passage description is the antecedent of, 
and affords the cooArtiona to, esplanation. Words, moreover, 
as we have already said, form the pega upon which we cati 
hang up, for ready reference, the products of abstraction and 
generalization, or, to modify the analogy, they form the bodies 
of which these products are the rational eoul. 

If we are ever to trace the paaaage from the instinctive 
through the indicating stage of commimication, and so onwards 
through the beginnings of description to its higher levels, and 
thus to the use of language as a medium of esplanation, it 
must be through child-study. In every normal human child 
the passage does actually take place, though, no doubt, in a 
condensed aud abbreviated form as an epitomized recapitula- 
tion in individual development, of the steps of evolutional 
progress. Thus wo may obtain a key to the solution of one 
of the most difQcult problems in evolution by continuous 
process — that of the transition from animal behaviour to 
Loman conduct, 
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Birds, instinct of, 84 
Bison, behaviour of the, 226 
Blaoebubn, Mrs. Hugh, on instinct 

of cuckoo, 90 
Blookmann, Dr., on componotus. 

210 
Bolton on goldfinches* neets, 136 
Bower-bird, observations on, 261, 

273 
BucEMAN, Mr. S. S., on speech of 

children, 203 
BuDGBTT, Mr. John S., on nest- 
building, 135 
Bullfinch, nest of, 135 



Cakkeon, Mr., on inlnietio inseota 

in auta' neet, 212 
Oanmee' nBBt, building of, 135 
Canoa of interpretation, 270 
Oapewity, innate, 176 
OftpnoMn monkey, imitaition in, 

188, 278 
Cabpbster, W.B., on watet-boetle, 

299 
Cntnaetum, fertilization of, 29 
Cats, Prof. Thomdike'sesperimentB 

on, 147, 184 
Canaatlon, idea of, 257 
Oell-divisioD in egg, li 
CercerU, inalincts of, 71; looality 

Btudies of, 129 
Chalirodoaia, parasites of, 78 ; 

Fftbre's abaorTationa on, 130 
Chick Bwinuning, 85; inetinotH of, 

85 ff. : imitation in. 183 
Chilil-stadj, deairabllity of, 155, 

337 
Clioice, apparent in Parwufoia, 9: 

in the pairiog aitnation, 26t: 
CiliatT action in Faramecium, 4-10 
Cirenlar proceaa (Baldwin), 181 
Cfeprina, DohavioM of, 159 
Coaleecenco in consciooa aitnation, 

46 
Coincident varialioni defined, 37 ; 

soTTival of, 115, 174 
ComtaunitieB, social, ot boea and 

ants, 205 
Companion aa centre of apecial 

interest. 24* 
Componatia, oommanilieB of, 210 
Conation and impalBe. 187, 235 
Concept, nature of, 167 
OondenBation of aiperienoa, 163 
Condnot implies mutive, 60; and 

ideal, 278 
Congenital raspODBee, 41 
Conjngation in Paramecium, 4 
Coimale insLiocIa, 66. G9 
Conicieuce, ambiguity of word, 

281 
Conscious aoeoropanimenta of oer- 

tnin orgaaio olmnges, 42 ; aspect 

of inatrnotiTe beliavioar. 99 
Oonaoiunraeaa, as accompanimont 
guide, 34 : effectire, de- 
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ConBentience, 53, 62 

Consonance of biological and 
paychnlngical end, 286, 316 

Oonatasoj of enviroomant leadi to 
Hteteotyped behaviour, 173 

Oin)tinult¥inevolation,324; three- 
fold aspect of, 32!l 

Control, tte Bigu of effectiro con- 
BciouBneBB. 43 

Co-ordinatedaots,69, 100; inherited, 
94,95 

Corporate behaviour, 14 

Conrtahip in animala, 259 

CoyneBB of female birds, 264 ff. 

Cranial Beuee-organa, 301 

Crajfiab, leQei aotion in, 298 

Creation, Bpooial, 297 

(Criteria ot effoctiva conBciousneBs, 
43; of intelligence, 120 

Cruelty in oat, 277 

Cuckoo, inatlnct of ueatlitig, 90 



Darwin, Charles, fig, of aun-dew 
leaf, 2S ; of Venue's By-trap, 27 ; 
ofcatasetum, 31; on earth wornuB, 
]53; 00 social life of anitnalB, 225; 
ou human auoestry, 229 ; on 
playand practise, 259, on soxiiui 
selection, 262 fT.; on law of battle, 
313 

Davis, Prof. Ainsworth, on limpets, 
156 

Dean. Dr. Bashford, on chick swim- 
ming, 85 

Deceit in animals, 280 

Deferred inatincte, 70 

DefinltenesB of instinctive be- 
haviour, G6 

Description, inrolvea relational 



B, 202 
Didiincului, c 
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tnged habits 



Differentiation and integration 

nerve centres, 167 
DisintG^ration of inBtinots, 176 
Diving, inatinotive, 86 
Dog, obacrvatioQB on, intelligen 

of, 141 ff., 152, 200,271,322 



340 



INDEX 



Daokling, inherited co-ordination 

in, 96 
Du^UouSf instinct of, 104 

£ 

Earthworms, Darwin's observations 
on, 158 ff. 

Education in play, 255, 320 ff. 

Effective consciousness defined, 43 

Efferent and afferent impulses, 32, 
101 

Egg, cell-division in, 14 

EiMEB, Th., on instincts of solitary 
wasps, 73 ; on origin of instincts, 
108 

Emotions, and feelings, 235 ff. ; 
psychological nature of, 246; 
evolution of, 282 

Energv stored in cell, 23 

Equilibrium, tendency to, 296 

Eridalis, mimicry of, 164 

EsPiNAS, Prof., on social life of 
animals, 230 

Ethics, animal, 270 

Evolution of organic behaviour, 35 ; 
of consciousness, 61 ; of instinc- 
tive behaviour, 106; of intelligent 
behaviour, 155; of social be- 
haviour, 225; of feeling and 
emotion, 282; of animal be- 
haviour, 295 ; as continuous, 324 
ff. 

Experience, of value for ftiture 
guidance, 44; is it inherited? 
48, 97 ; condensation of, 163 

Experimentation, 251, 253 

Explanation, characteristic of later 
phases of mental development, 
58, 257 

Explosive nature of cell, 21 

Expression of emotions, 247 

External stimuli to instinctive be- 
haviour, 102 



Fabre on behaviour of Sphex, 77, 
172; of Chalicodomay 78, 129; 
of Leucopsis, 79; of PompUusy 
129 

Faculty, instinctive, 64 

Falcons, training of, 137 



Fear in birds not inherited in 
specific direction, 49, 110 

Feelings and emotion, 235 ff. ; 
evolution of, 282; feeling-tone, 
240 

Ferns, fertilization of, 24 

Fertilization of ferns, 24; of ValU- 
neria, 28 ; of orchids, 29 

Finn, Mr. Frank, on the acquisition 
of experience by young birds, 50 

Fission, reproduction of Paramecium 
by, 4 

Flight, instinctive, 86 ' 

FoREL on ComponottUf 211 

Foster, Sir Michael, on conscious- 
ness accompanying reflex action 
in pithed frog, 33 

Frog, reflex action in, 33, 299, 300 

Functional selection, 163 

Fungus garden of ants, 216 

G 

Garner, Mr. R. L., "The Speech 

of Monkeys," 198 
Gas-engine, analogy of, 20 
General and abstract ideas, 57; 
generalization, 167; germs of, 
332 ff. 
Generic image, 162; situations, 163 
Germinal substance, continuity of, 

328 
Gould, Dr., on humming-birds, 273 
Green, Mr E. G., on ants, 210 
Greenfinch, nest of, 135 
Grogs, Prof., on instinct, 64 ; origin 
of, 116; on imitation, 187; on 
animal play, 248 ff. ; on " Love 
Play," 259 ; on coyness of female 
birds, 264 ; on choice in mating, 
267; on make-believe, 280 

H 

Habits and habitual acts, 107, 177 

Hague on ants, 199 

Hamerton, p. G., on trained dog, 

152 
Hancock, Dr. John, on cuckoo, 92 
Heredity and circumstance, 39; 

twofold aspect of, 40 ; relation of 

to use, 170, 177 ; in evolution as 

continuous, 326 



Homliig of heee, ISl 
Homceopathio inflaenoe defined, SG 
UoDe;-pot nut, 215 
HoDse-martin, DeBt-buildiug of, 113 
HcDsos, Mr. IV. tt, on fear in 

birds, 19, 50, 110; on animal 

gladi - - 



epiphenomenon, B06 ff. ; on con 
acionaneBS as product of norroai 
chaageB,'330 
Hyde, He, on king crab, 298 
Hj/drofAinia, colonial poljp?> 206 

I 



Imitation, 179 ff.; three stf^B of 
in child, 192 

Impulse in intelligent bebaTiour, 
60 ; Prof. Thomdike'B use of the 
term, 186; ooonection of with 
conatire proceM, 235 

lodependenoa of automatic and 
controlling centres, 43 

Infant, oongeiiital reapoosei in, 54 

Influence of intelligence on in- 
stinct, 169 

Inheritance of acquieEtircness, 40 

luuate capacity, 176; llkea and 
dlBlikes, 119 

Insects, iuslinctlTe behaiionr in, 
71 : intelligent behaviour in, 123 

Inetinct, broader aod narrower view 
of, 99; primary and Becondary, 
106, 109; influence of, intelligence 
on, 169; priority oF, to intelli- 
gence, 173 ; disintegration of; 175 

InBtinctive bebavioDr defined, 63 ; 
in inaecla, 71 ; in birds, 84; con- 
sciooB aspect of, 98 

Integration and differentiation of 
norre centres, 1G7 

Inlelligenca lapsed, 107: influence 
of,on instinct, 109; of ants, Lord 
ATebnry on, 218; biological im- 
portance of, SIO 

Intelligent bohavionr, 117; evolu- 
tion of, 155 
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Intelligent process distingaiehed 

from rational, 59, 138 
Interoommunication, 193, S36 
Interest, 243 
Internal facttirB in instinctive be- 

havioui, 102 
Irritability, hmdamental, property 

of protoplasm, 240, 296 



Jaues, Prof. Wm,, theory of emo- 
tions, 246, 292 

Jays,bathingof,89; modeoftaUng 
food, 91 

Jekmbb on oackoo, 92 

Jssmsos, Dr. H. S., on beliaTiour 
of Paramecia, 5 



King-crab, reflex action in, 298 
Ehiqht, Andrew, on Norwegian 

ponies, 110 
Kbopotkibb, Prince, on mutnal 

aid among animals, 227 



Lamaiokian hypothesis, 169, 171, 
177 

Language, natnre of, 195 

LiNKEBTiB, Prof. B. Ray, on small- 
brained mammal, 168 

Lapiring, instinctive behaTiour of. 
113 

Law of battle, 313 

Leech, observation on, 159 

Leucoptii, instincts of, 79 

Lbwks, G. Ht on lapsed intelli- 
gence, 107 

Limpets, observations on, 156 

LiSDLBT, Dr., on children, 141 

Locality, atudies by waspe, 128 

Locke, John, limitations of animals, 
167 



Mackenzie, Prof. J. i 



ambigaityofword"pleasnre,"285 
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Make-believe, 280 
Mammals, early small-brained, 168 
MaDlpnlation (Stout), 251 
Marohal, Prof., on instincts of 

Csroertf , 74 
Marshall, Mr. H. B., on instinct, 

66 
Martin, nost-bnilding of, 113 
Mabtineau, James, on pleasure 

and pain, 284 
Maupas, M., observations on, in- 
fusoria, 4 
Mayer, Dr. A. G., on mating, 

instinct of moths, 83 
McCooK, Dr., on ants, 214 
Meaning, Dr. Stout's use of term, 

46, 243, 268 
Medlicott, Iklr. H. B., on behaviour 

of wild pigs. 196 
Mcgapodes, in&tinctivo flight of, 

87 
MdoSy instincts of, 81 
Mental development, stages of, 48, 

56 
Mercier, Dr. Charles, on criteria of 

intelligence, 120 
Metaphysical explanations, 19 ; 

aspect of instinct, 64 ; of impulse, 

237; of purpose, 294; of will, 307; 

of life, a25 
Mills, Prof. Wesley, on social 

influence on puppy, 220 
Mdtogramma, parasitic fly, 134 
Mimicry, Batesian and MUllerian, 

165; intelligent aspect of, 311 
Modifiability, 171 
ModiflcatioD, defined, 36; relation 

of, to hereditary cbaracters, 

170 
Moller, Herr, on fungus garden of 

ants, 216 
Monistic hypothesis, 309, 315 
Monkey, capuchin, imitation in, 

188 
MonodontomeruSy instincts of, 79 
Moor-hen, diving of, 89 
Moths mating:, instinct of, 83 
Motive in rational conduct, 60 
Movement plays, 251 
MuLLER, Prof. Max, on barrier 

between brute and man, 204 
Miillerian mimicry, 165, 166 
Mystery of life, 18 
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Natural selection, shielding of 
chicks from, 111 ; under uniform 
and variable circumstances, 175 ; 
in playtime of life, 319 

Nervous are, 33 ; system of higher 
animals, 297 

Nest-building, observations on, 135 

Noib£ on oonoept, 167 

Norwegian ponies, 109 

Nucleus division, 12 
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Object and subject, 245, 276 
Octopus, intelligence of, 158 
(Ecophyilat behaviour of, 210 
Orchids, fertilization of, 29 
Organic basis of differentiation of 

consciousness, 53 
Organic behaviour in development, 

15 
Organic selection, 37 (note), 115 
Overproduction of movements, 164 
Oxalis, sensitive, behaviour of, 27 
Oxybelus, mode of carrying prey, 76 



Palet, definition of instinct, 61 
Paramecium, behaviour of, 3, 298 
Partridge, note of young, 93 
Peokham, Dr. G. W., on instinct, 

65; on solitary wasps, 72 ff., 

126 ff. 
Pecking instinct of chicks, 93 
Peewit, note of young, 93 
PelopxuSj instincts of, 72 
Perceptual stage of mental develop- 

ment, 59 
Personality. 245, 257 
Pheasants, note of young, 92 ; in- 
herited co-ordination in, 95; 

plumage of Argus, 262 
Philanthtis^ prey of, 73; mode of 

stinging prey, 74 
Physiological aspect of animal 

behaviour, 295 
Pigeons, nests of, 136 
Pigs, wild, behaviour of, 196 
Plants, behaviour of, 24 
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Plastic period of life, 168 

PlaBticity of tissues, 40; of be- 
haviour, 172 

Play of animals, 248 ff. ; biological 
value of, 250 ; psychological as- 
pect of, 256, 311, 316 

Platne, Mr. H. C, on pigeons* 
nests, 136 

Pleasure, 241 ; ambiguity in word, 
285 

PolisteSf locality studies of, 131 

Pompilu8y mode of carrying prey, 
76; Fabre's observation on, 
129 

Presentative elements distin- 
guished from re-presentative, 46 

Primary Instincts (Romanes), 108 

Projective sta^e of mental de- 
velopment, 275 ; senses, 304 

Pronuba, instinct of, 82 

Propensity, instincts as, 64; con- 
genital, 176 

Protoplasm, fundamental proper- 
ties of, 296 

Psychological aspect of play, 256 ; 
purpose, 294 ; aspect of animal 
Dehaviour, 315 
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Rational process distinguished 

from intelligent, 59, 138 
Reflex action, 31, 35, 298 ff. ; rela- 
tion of instinct to, 70 
Relationships, importance of, 202 
Re-presentative elements distin- 
guished from presentative, 46 
Jihynchitet, instinct of, 121 
Romanes, G. J., on ** discrimina- 
tion" and "perception" in 
plants, 32; on instincts of soli- 
tary waspa, 73; definition of 
instinct, 99; on primary and 
secondary instincts, 108, 109 ; on 
ants, 126; on general ideas, 166; 
on animal communication, 201 ; 
on cruelty in cat, 277 
Romanes, Miss, observations on 

capuchin monkey, 188, 278 
Roots of spinal nerves, 299 
RoTHNET, Mr. G. A. G., on Indian 
ants, 212 
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ScHNEiDEB on octopus, 158 

Scott, Dr. D. H., on fern fertiliza- 
tion, 25 

Scratching in duckling, 96 

Sea anemone, diffused nervous 
system of, 32 

Secondary instincts (Romanes), 
108, 109 

Segmental nature of central ner- 
vous system, 299 

Selection, functional, 163 ; natural, 
shielding of chicks from, 111 ; 
under uniform and variable cir- 
cumstances, 175; in playtime of 
life, 319 : sexual, 261 ff., 313 

Self, as ideal construction, 239 

Sentience, 62 ; origin of, 330 

Sexual selection, 261 ff., 313 

Sharp, Dr. D., on birch-weevil, 
121 ; on (Ecophylla, 210 

Shellabd, Mr. E. J., observations 
on staghound, 144 

Sherrington, Prof., on emotion, 
292 ; on spinal animal, 298 ff. 

Shook effects of physiological, 802 

SiMCOX, Miss Edith, quoted, 320 

Sitaris, instincts of, 82 

Slave ants, 215 

Snails, observations on, 157 

Social behaviour, 179; evolution 
of, 225 

Solitary wasps, instincts of, 72 ff. ; 
intelligence of, 126 ff. 

Solomon Islands, rats of, 222 

Sounds emitted by young birds, 
92 

Spaldinq, Douglas, on newly 
hatched turkeys, 49; on in- 
stinct, 99 

Special creation, 297 

Speech, connection of, with ra- 
tional process, 58, 233 ; so-called, 
of monkeys, 198; of children, 
203; aids passage from percep- 
tual to ideational process, 337 
Spence on instinct, 63 
Spenceb, Mr. Herbert, on instinct 
and reflex action, 70; on play 
due to surplus vigour, 248; on 
pleasure and pain, 284, 287; on 
survival, 288 
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Sphex, mode of carrying prey to 

nest, 77, 172 
Spiders placed in crotch by waspe, 

1&3 
Stereotyped behayionr, 172 
Sticklebacks, observations on, 130 
Stout, Dr. Q. F., on "meaning" 
for consciousness, 46, 243, 268; 
on ideational and perceptaal 
stages of mental development, 
59, 271; on octopus, 158; on 
oonative process, 235; on the 
self, 239 ; on manipulation, 251 ; 
on emotion, 293 
Stcanqe, Mr., on bower-bird, 261 
Subject and object, 245, 276 
Sun-dew leaf, behaviour of, 25 
Swimming, instinctive, 85 
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Tait, LawBon, on begging-cat, 110 
Tardb, M., on imitation as a 

social factor, 179 
Tendencies, congenital, 176 
Thomas, Mr. Oldfield, on rats of 

Solomon Islands, 222 
Thobkdike, Dr., on swimming of 
chick, 85; experiments on in- 
telligence, 147 ff. ; experiments 
on imitation, 179, 183 ff. 
Tradition, animal, 220 
Trial and error, method of, 139 
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Unity of perceptual process, 240 ; 

of biological purpose, 297 
Use, super-normal, 170; relation 

of, to heredity, 171, 177 



Vdlitneria^ fertilization of, 28 
Variation defined, 36; origin of, 

327 
Venus's fly-trap, behaviour of, 26 
Vigour, play due to surplus, 248 
Volition as oonative, 238 
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Wallace, Dr. A. B., on sexual 
selection, 264 

Wallaschek, Mr., on play as sur- 
plus vigour, 248 

Wapiti, antlers of, 16 

Washann, Dr., on insects asso- 
ciated with ants, 213 

Wasps, solitary, instincts of, 72 ff. , 
intelligence of, 126 ff. 

Weir, Mr. Jenner, on canaries. 
135 

Weismann, Prof., on origin of in- 
stinct, 109 

Whitman, Prof., on Clepslne, 159 

Whitmeb, Rev. S. J., on tooth- 
billed pigeon, 221 

Will, metaphysics of, 307 

Williston, Dr. S. W., observation 
on Ammophilct, 127 

Wood, Mr. Foster, on hen-swim- 
ming, 86 

Worcksteb, Dr., on megapode, 87 

WuNDT, Prof., on instinct, 65, 99, 
106 •» > . 



Youth, plasticity of, 168 
Yucca moth, instincts of, 82 
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